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EARLY TERRESTRIAL CONDITIONS THAT 


HAVE FAVORED ORGANIC 
SYNTHESIS 

THERE is a wide gap between the in- 
organic carbon compounds, as we now 
know them in nature, and the much more 
highly complex carbon compounds which 
are the material basis of living beings. It 
is a prevalent view that this gap can not 
be bridged by natural processes under 
existing conditions. On the face of things 
this view seems to be supported by the 
testimony of experience. This experience, 
however, when critically examined, is not 
altogether conclusive. Even if it could be 
shown beyond question that the chain of 
carbon compounds necessary to bind the 
inorganic to the organic never is built up 
under present conditions, there would still 
remain a legitimate ground of doubt in the 
possibility that this may be due to pre- 
daceous plants and animals, especially 
bacteria, which attack the carbon com- 
pounds at the first stages at which they 
become available for food and thus cut off 
the evolving series before it is complete. 
In this it is assumed that the formation 
of the more complex carbon compounds 
ean come about only as the result of a long 
series of synthetic steps, and that at some 
of these stages, probably at many of them, 
the products would be suitable food for 
existing beings, especially for the almost 
omnivorous and ubiquitous bacteria. This 
prolonged evolution may thus be regarded 
as an extremely precarious process in the 
presence of predatory organisms; may in- 
deed be regarded as practically prohibitive 
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after the earth was once well planted with 
the rapacious varieties. This adverse con- 
tingency obtains quite irrespective of the 
theoretical possibility of such an evolution 
under favorable conditions, if left undis- 
turbed. 

A further element should not be over- 
looked. Before an organic series can be 
permanently assured, the power of self- 
propagation must be acquired. What may 
be the contingencies attending the addition 
of the self-propagating function to the 
acquisition of the requisite chemical con- 
stitution is at present quite beyond de- 
termination. There may be in this supple- 
mentary process, if indeed it be a supple- 
mentary process, as great a liability to 
predatory arrest, as in the chemical syn- 
thesis itself. Probably the safest answer 
which the extreme evolutionist can give to 
the suggestive question why wholly new 
orders of living beings have not appeared 
at frequent intervals in the geologic record, 
lies in an appeal to the rapaciousness and 
universality of the attack of organisms 
already present. 

It is merely as a matter of precaution 
that these considerations are cited here. 
It does not seem to us safe to make the 
unqualified affirmation that present ter- 
restrial conditions are wholly incompatible 
with the natural synthesis of a series of 
earbon compounds linking the inorganic to 
the organic if the whole predaceous king- 
dom were removed so as to leave the or- 
ganizing agencies unlimited opportunities 
for interaction for an indefinite period. 
The purpose of this paper is not to meet 
a geologic necessity, but merely to con- 
sider those conditions in the early history 
of the globe which may be thought to have 
been specially favorable to organic syn- 
thesis, irrespective of the question whether 
the natural evolution of life was wholly 
dependent upon them or was merely facili- 
tated by them. The paper is not the result 
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of an inquiry into the problem of organic 
synthesis, as such, but is rather a pre- 
liminary statement of supposed geologic 
conditions intended to suggest inquiry in 
certain lines which do not seem to have 
been critically pursued. At the same 
time, the treatment may serve to connect 
with this chiefest of synthetic problems the 
postulates of the planetesimal hypothesis 
which have been little discussed in this 
regard.1 Only a part of the agencies 
herein suggested as bearing on the syn- 
thetic process are however peculiar to this 
hypothesis. In some notable part they are 
assignable to any mode of origin which the 
earth may reasonably be supposed to have 
had. 

The growth of the earth by the plane- 
tesimal method leaves a rather wide specu- 
lative range relative to the conditions 
which prevailed at the stage when life was 
introduced. At the same time, the hypoth- 
esis recognizes limitations which shut out 
certain conditions that have sometimes 
been thought to be important to the evolu- 
tion of the higher carbon compounds, 
notably high atmospheric pressure. Under 
the older cosmogonies very high atmos- 
pherie pressures associated with very high 
temperatures were postulated. Under the 
planetesimal hypothesis, it is indeed pos- 
sible and logical to assign to the atmos- 
phere as great an extent and as high a 
pressure as the gravity of the earth can 
control; but the hypothesis, as we hold it, 
is built on the assumption that molecular 
activities limit the atmosphere, a principle 
which, if true, limits it under any hy- 
pothesis. If the doctrine of Stoney, modi- 
fied to meet the new advances in physics, 
is sound, it ean not, of course, be violated 
by any cosmogonie hypothesis without self- 
destruction. If this doctrine is true, and 
the earth-mass lacks power to control an 


*Chamberlin and Salisbury’s “ Geology,” Vol. 
IT., 1906, pp. 111-116. 
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atmosphere radically greater than the 
present one, it is obvious that the notion of 
an atmospheric pressure appreciably 
greater than the present should not be 
entertained. It is because this doctrine of 
Stoney is believed to be fundamentally 
sound, subject to some qualifications, that 
the planetesimal hypothesis has developed 
its postulates in consonance with it and has 
not consciously entertained assumptions 
regarding sequential states that are at 
variance with it. If the doctrine of 
Stoney is sound, the gaseous and gaseo- 
meteoritic hypotheses have no advantage 
as to the pressures of the early atmos- 
pheres; on the contrary, the higher tem- 
peratures they assume imply greater molec- 
ular activity and hence greater molecular 
losses and less pressures than prevail 
around the present relatively cool earth. 
In this paper, therefore, no appeal will be 
made to general atmospheric pressures ap- 
preciably greater than the present; indeed, 
we shall try to be true to the assumption 
that the general atmospheric pressures in 
the formative stages of the earth were 
lower rather than higher than they are at 
present. What volume of atmosphere and 
what degree of atmospheric pressure may 
have been compatible with the gravitative 
power of the earth at such early stages as 
were first suitable for the evolution and 
preservation of organic compounds is not 
yet definitely postulated by the planetes- 
imal hypothesis. It is merely assumed 
that a suitable atmosphere, hydrosphere, 
temperature and other conditions were 
found at some one of the progressive 
stages leading up to the present state and 
that there was a gradual transition from 
that stage to the existing state of things. 
So far as gravity alone is concerned, a 
sufficient atmosphere and hydrosphere 
might apparently be held when the earth 
had about one tenth its present mass, 2. é., 
about the present mass of Mars, which ap- 
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parently holds an atmosphere and perhaps 
a hydrosphere. 

If the earth were formed by a gathering 
of planetesimals into a nucleus which at an 
earlier stage was one of the nebulous knots 
of a spiral nebula, the value of the mass 
at the time it first became a solid body 
should have hung upon the ratio of the 
original knot to the scattered nebulous 
matter destined to be gathered into it, con- 
cerning which there is little to guide 
opinion. In this uncertainty, let it be as- 
sumed that at the stage when the growing 
earth was ready for the critical synthesis, 
its mass lay somewhere between one tenth 
and three fourths of the present mass, 
and that the mass of the early atmosphere 
held a proportionate ratio to the mass of 
the existing atmosphere. Let it also be as- 
sumed that at the time at which the hydro- 
sphere began to gather about the globe, the 
earth’s surface was formed of a hetero- 
geneous, uneven, talus-like mantle, such as 
the infalling planetesimals would natural- 
ly produce, and that this constituted a 
deep porous zone. Until the hydrosphere 
was added there was a lack of efficient 
solutions and inwash to cement the frag- 
mental material. The hydrosphere, in its 
first stages, must have occupied the lower 
part of this porous zone, and must have 
crept upwards as its volume increased. It 
should have appeared at the surface first 
in the bottoms of the deformation sags, the 
innumerable craters and the other depres- 
sions, and as it gradually extended itself, 
it must have linked more and more of the 
isolated water-bodies together. Through- 
out the earlier stages of growth, the pre- 
vailing aspect should have been that of in- 
numerable small water-bodies scattered 
over the face of the land, rather than that 
of the great confluent ocean of to-day. 

This then is the general physiographic 
setting which the planetesimal hypothesis, 
at least in one of its phases, presents for 
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the initiation of the chemical synthesis to 
which is assigned the task of bridging the 
gap between the inorganic and the organic 
compounds. 

So far as chemical reactions of the famil- 
iar inorganic class are concerned, such a 
stage of earth-growth must obviously have 
presented conditions favorable to unusual 
activity, since the contact surfaces between 
the atmosphere and the hydrosphere, be- 
tween the hydrosphere and the rock sur- 
faces, and between the atmosphere and the 
rock surfaces, were all relatively large and 
varied, while the temperatures produced 
by the radiation received from the nebu- 
lous sun and by the heat of impact of the 
planetesimal matter may be presumed to 
have given a varied range of thermal con- 
ditions. As a result, reactions of excep- 
tional variety should have been developed. 
In view of the vast number of bodies of 
water and their varied contacts with all 
sorts of rocks, together with the possibili- 
ties thus presented for the isolation of 
special combinations in their early stages 
and the correlative possibilities of con- 
junctions and minglings of these in their 
subsequent stages, there may well have 
resulted numerous diverse chains of 
sequences. 

At that stage the atmosphere should 
have held each of its present constituents 
but probably not in the same proportions 
as now. The elements of lower specific 
gravity should have been smaller in 
amount relatively than at present, while 
those of higher specifie gravity should 
have been more abundant relatively, be- 
cause the controlling power of the smaller 
earth limited the range of molecular reten- 
tion. Relative to the lighter constituents, 
it need only be added that, instead of 
escaping completely from the control of 
the earth, as postulated in the earlier 
phases of the doctrine of Stoney, the 
lighter molecules should in the main have 
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escaped merely into the supplementary 
orbital atmosphere, where they might have 
persisted for long periods during which 
they were always subject to being driven 
back to the earth by oceasional encounters, 
so that, although these constituents may 
have been rare in the denser collisional 
atmosphere near the earth’s surface, they 
were doubtless present in _ sufficient 
amounts to have participated in any ap- 
propriate chemical synthesis. It is to be 
added further in qualification of this that, 
with the exception of hydrogen, which 
might have been derived from its com- 
pounds, the lighter atmospheric constitu- 
ents, such as helium and neon, are chemi- 
eally inert and there is no specific reason 
for supposing that they entered into any 
stage of the organic synthesis. The 
heavier constituents of the early atmos- 
phere would include the compound gases 
of earbon, nitrogen, sulphur and phos- 
phorus. 

During the critical stages of growth, the 
infalling of planetesimals is supposed to 
have continued to be active. The plane- 
tesimals are assumed to have contained 
earbon, sulphur, phosphorus and all other 
elements found in organic matter; and as 
they impinged more or less violently upon 
the surface formed of previous accessions 
of similar matter, there should have been 
generated various compounds of these ele- 
ments. A portion of these compounds 
should have been gaseous or vaporous and 
should have been variously disseminated 
into the atmosphere, or else absorbed into 
the waters or into the porous earthy 
mantle. The volcanic action of the period 
should have contributed its characteristic 
constituents in similar variety of combina- 
tion. It may therefore be assumed with 
plausibility that a larger percentage and 
a greater variety of volatile compounds of 
the critical class prevailed in the air, sub- 
ject to absorption into the earth-mantle 
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and the waters, during the stages of active 
terrestrial growth than at the present time, 
when terrestrial activities have more 
largely settled down into a state of less 
disturbed equilibrium. The same may 
doubtless be presumed of the unstable non- 
volatile compounds of the critical elements, 
but just here we are considering only the 
factor which worked through the atmos- 
phere. 

We have already denied ourselves any 
special appeal to general atmospheric 
pressure as an agency of the particular 
synthesis in question, but in doing this we 
have limited our abnegation to the sum 
total of pressure. It is still pertinent to 
inquire what may have been the effects of 
partial pressure. Starting with the fa- 
miliar postulate that each constituent of 
a mixed gas acts in accordance with its 
own individual partial pressure, it appears 
that high partial pressures of the critical 
constituents should have been more effect- 
ive in causing their entrance into combina- 
tion than high general pressure without 
such high partial pressures. We have just 
seen that the chemical and physical condi- 
tions attending the stages of active earth- 
growth might well have given rise to large 
proportions of the critical compounds. By 
extending the argument it is not difficult to 
see that the actual amount of the carbon, 
sulphur, phosphorus and nitrogen gases 
might have been sufficiently greater than 
now to have promoted their union, for they 
all have high specific weights and could be 
held in relatively large proportions by the 
gravity of even a small earth. The 
gaseous compounds of nitrogen have a 
place in this class, though the free nitrogen 
was probably less abundant than now, but 
since free nitrogen is organically inert, it 
is negligible except as a source of its com- 
pounds. 

If we turn to the non-volatile or slightly 
volatile compounds of the critical ele- 


SCIENCE 


901 


ments, we find, as already remarked, rea- 
son for thinking that there may have been 
more of the unstable compounds of this 
class than now, for secular progress would 
be in the direction of chemical stability. 
There are certain probable sources of un- 
stable compounds of carbon, sulphur, phos- 
phorus and nitrogen which call for special 
notice. Planetesimals are only one form 
of meteoroids and it is possible that the 
meteorites which reach the earth in appre- 
ciable masses may not often be true plane- 
tesimals of the class supposed to have 
formed the earth, but if the theory of 
common meteorites advanced by the senior 
author be the true one,? the compositions 
of the two classes are probably much alike, 
for according to this theory meteorites are 
supposed to be the fragments of small 
planetoidal bodies which have been dis- 
rupted by close approach to large bodies. 
These planetoidal bodies are supposed to 
have been too small to hold atmospheres 
and hydrospheres, and hence the planetesi- 
mals which formed them were never sub- 
jected to atmospheric and hydrospheric 
agencies, and hence they retained their 
planetesimal constitution with little modi- 
fication. This furnishes ground for as- 
suming that the compounds found in 
meteorites were also present in the plane- 
tesimals. This presumption finds support 
in the nature of the case, for the gases shot 
forth from the sun to form the planetesi- 
mals probably were much dissociated by 
high temperature at the instant of emerg- 


Astrophys. Jour., Vol. XIV., 1901, pp. 17-40; 
Jour. Geol., Vol. IX., 1901, p. 369, and Chamber- 
lin and Salisbury’s “ Geology,” Vol. II., pp. 22-38. 

* Dewar states that at a temperature of — 130° 
C. liquid oxygen has no chemical action on hydro- 
gen, potassium, sodium, phosphorus, ete. (Proc. 
Roy. Inst., Vol. 11, 1884-6, p. 550), and this is 
perhaps an additional reason why planetesimals 
and meteorites enveloped in the low temperatures 
of space prevalent at considerable distances from 
the sun have been subjected to little oxidation. 


« 


902 SCIENCE 


ence and later combined in all available 
ways as they met appropriate elements at 
the various lower temperatures through 
which they passed in the course of their 
cooling. 

Meteorites contain a very suggestive 
series of compounds of the essential ele- 
ments, carbon, oxygen, nitrogen, hydrogen, 
sulphur and phosphorus. Among these 
compounds it is especially interesting to 
note that several are unstable under the 
usual conditions that prevail at the surface 
of the earth. Among these are the phos- 
phide, schreibersite, the sulphides, troilite, 
daubréelite and oldhamite, the carbide, 
ecohenite and the chloride, lawrencite. 
These unstable compounds are sometimes 
intergrown or otherwise closely associated 
with one another, so that the products of 
any reactions that may grow out of their 
instability are favorably located for reac- 
tion upon one another, and such reaction 
is liable to arise when the celestial equi- 
librium is disturbed by terrestrial condi- 
tions. There is also present a form of 
graphite which oxidizes more rapidly than 
terrestrial graphite. Such graphite, as 
well as amorphous carbon, is intergrown 
with the unstable sulphide, troilite, and the 
unstable phosphide, schreibersite. The 
readily oxidizable graphite sometimes con- 
tains within itself sulphur and hydrocar- 
bons. Roscoe extracted from a meteorite 
a hydrocarbon which contained sulphur.‘ 
Cléez and Pisani found in the Orgueil 
meteorite matter of the organic type which 
had a composition closely similar to ter- 
restrial humus, viz., C, 63.45; H, 5.98; O, 
30.57. Lawrence Smith also extracted 
hydrocarbons from meteorites, among 
which was a compound of carbon, hydro- 
gen and sulphur having approximately the 
composition of C,H,S,; also one which he 


* Proc. Phil. Soc. Mon., 1862. 
*Compt. rend., Vol. 59, 1864, pp. 37, 132. 
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formulated as C,H,S;.°  Ansdell and 
Dewar favor the view that the hydro- 
carbons had their origin in carbides, a 
view supported by the observed presence of 
carbide in meteorites. 

It may be assumed that the graphite resulted 
from the action of water, gases and other agents, 
on the carbides of the metals, and that during the 
chemical interactions which took place, a portion 
of the carbon became transformed into organic 
compounds.’ 

The hydrocarbons in meteorites embrace, 
according to Cohen, compounds of carbon 
and sulphur; of carbon, hydrogen and sul- 
phur; and of carbon, hydrogen and 
oxygen, respectively. The hydrocarbons 
sometimes have a resinous or waxy aspect, 
and on decomposition may give an oil of 
bituminous or fatty odor. The com- 
pounds of carbon, hydrogen and oxygen 
afford extracts resembling peat, humus or 
lignite. All the alkalis, and all the earthy 
and metallic constituents which are essen- 
tial to plant life are present in meteorites 
in variety and abundance. Besides the 
solid minerals, the gases carbon dioxide, 
carbon monoxide, methane, hydrogen, ni- 
trogen and sulphuretted hydrogen are 
either present or are susceptible of de- 
velopment by moderate heat such as the 
infalls would inevitably prodtce.* It will 
be noted that these embrace the more com- 
mon gases associated with ultimate organic 
reactions. 

The chief point of interest here is not 
simply the presence, but the close inter- 
growth, of compounds of the organic ele- 
ments in states of combination which, while 
stable in the cosmic regions surrounding 
the earth from which the planetesimal 
material was gathered, are pronouncedly 

*Am. Jour. Sci., 1876, pp. 388-95, also 433-42. 
Many suggestive details. 

* Proc. Roy. Inst., Vol. XI., 1884-6, p. 549. 

*For details see “ The Gases in Rocks,” R. T. 
Chamberlin, Carnegie publication No. 106, Wash- 
ington, 1908. 
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unstable in the presence of the air and 
water, even at the ordinary temperatures 
at which organic synthesis takes place. On 
reaching the surface of the earth, these 
compounds would therefore have been no 
longer stable, but must have sought new 
relations. The transfer from the one state 
to the other may well have been accom- 
panied by combinations not likely, or at 
least less likely, to arise under modern con- 
ditions of greater stability. 

As already noted, a carbide of iron, 
nickel and cobalt is found in meteorites. 
The conditions attending the formation and 
infall of planetesimals encourage the belief 
that a wide range of carbides, and probably 
also of nitrides, may have existed among 
the accessions to the growing earth. But 
whether the amount of such material was 
large or small, it is clear that, as it was 
borne to the earth in the divided state of 
planetesimals, its measure of contact with 
the moisture of the surface was exception- 
ally large and hence the suggestive reac- 
tions which follow under these conditions 
should have been large in proportion to the 
amount of carbides and nitrides present. 
Even with cold water, the carbides of 
barium, strontium and calcium give rise to 
acetylene, while the carbides of aluminium 
and beryllium generate methane. Under 
the same conditions, uranium carbide gives 
rise to a gaseous mixture of methane, 
hydrogen and ethylene, and in addition to 
this generates considerable quantities of 
both liquid and solid hydrocarbons.® While 
nitrides are not known to furnish directly 
such a varied assortment of gases, they may 
readily give rise to ammonia gas under 
various conditions. Iron nitride, heated to 
200° C. in the presence of hydrogen sul- 
phide, yields iron sulphide, a sulphide of 


®*Moissan, Proc. Roy. Soc., Vol. 60 (1897), pp. 
156-60. 
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ammonium, and free hydrogen (2Fe,N + 
6H.S = 4FeS + 2NH,HS + H,).”® 

It is impossible to follow the remoter 
reactions which might spring from these 
various first products of the carbides and 
nitrides by further interaction, but it is to 
be noted that all the new products, if 
closely associated, as the conditions of the 
ease imply, were liable to meet one another 
while in the state of nascent activity, or in 
such stimulated activity as may attend pre- 
vious activities, however this may be inter- 
preted. Reaction might also have been 
aided by the catalytic relations into which 
these products came in their intimate asso- 
ciation with the débris of the surface, with 
one another and with the new accessions 
added constantly to the earth’s surface. 

As already noted, the superficial portion 
of the growing earth is supposed to have 
been a loose, incoherent aggregate of highly 
fragmental planetesimal matter, and this 
was subject to weathering and various 
forms of comminution. The resulting 
porosity may have led to the condensation 
of much of the gaseous matter within its 
capillary and subeapillary pores, as soils 
are known to do at the present time. The 
graphite and amorphous carbon may have 
acted somewhat after the analogy of char- 
coal which is well known to absorb certain 
gases to a phenomenal extent. Various 
porous substances, including earths, possess 
this property of gas-condensation in appre- 
ciable degrees. Not a few metals also pos- 
sess, irrespective of porosity, certain oeclu- 
sive aifinities or selective powers of absorp- 
tion for certain gases, as palladium and 
platinum for hydrogen, ete. While the 
efficiency of charcoal is clearly due in large 
part to its extreme porosity, it is doubtless 
due in part also to the substance itself, for 
coal manifests a somewhat similar property. 
Fresh coal rapidly absorbs oxygen from the 


*” Fowler, Jour. Chem. Soc., Vol. 79, p. 297. 
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air, condensing it within the pores and 
crevices; but because of its activity in this 
eondensed form, the oxygen soon unites 
with the substance of the coal and passes 
on to chemical union, making room for the 
absorption of more oxygen from the air. 

Pursuing the phenomena of charcoal 
further by way of illustration, the well- 
known fact may be recalled that a layer of 
charcoal spread over decaying organic mat- 
ter permits it to waste away gradually 
without giving off offensive odors, owing to 
the fact that the gases and the volatile 
products of the decomposition coming in 
contact with the chareoal are drawn into its 
pores and there oxidized by the condensed 
oxygen which the charcoal has absorbed 
from the air. Owing perhaps to a sort of 
catalytie action, the oxygen condensed in 
the pores of the charcoal becomes more 
active than the ordinary oxygen of the air. 
While chareoal furnishes the most declared 
ease, soils and comminuted earth matter are 
known to possess similar properties in a 
notable degree. 

In summation, we conclude that the 
porous mantle of the earth thus supplied 
by planetesimal infall with unstable car- 
bides, nitrides, phosphides and sulphides 
undergoing transformation into more stable 
compounds, and generating during this 
process hydrocarbons, ammonia, hydrogen 
phosphide and hydrogen sulphide gases 
mingled with the ordinary gases carried 
by the planetesimals, furnished rather re- 
markable conditions for interactions and 
combinations, among which unusual syn- 
theses would not be improbable. 

If, with these special possibilities in 
mind, we turn to the question, what physi»- 
graphic situation on the surface of the 
early earth presented the most favorable 
conditions for the organie synthesis, three 
general views offer themselves as alterna- 
tives, and under one of these there is a 
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localization so specific as to have the force 
of a fourth view. The primitive organic 
synthesis may have taken place (1) in the 
ocean, (2) in some body of fresh water, 
or (3) on the land, or, more specifically, 
(4) in the soil. By soil in this connection 
is meant merely the earthy mantle of com- 
minuted and weathered material; the ab- 
sence of organic matter at the outset is of 
course assumed. 

May we not take it for granted that the 
higher presumption will lie in favor of that 
localization which brings into closest inter- 
action the requisite material in unstable 
states, attended by the maximum range 
of concentrations, condensations, catalytic, 
electrical, nascent and other favoring con- 
ditions ? 

If planetesimals carrying the essential 
constituents in unstable forms fell into 
large and deep bodies of water, the soluble 
and gaseous products of such reactions as 
followed would have been likely to be 
widely diffused and diluted, would have 
received little aid from the catalytic action 
of rock or earth material, would have been 
unassisted by soil porosity, and would have 
been but little favored by concentrations 
except such as involved an increase of 
density of all the constituents held in the 
water body whether favorable, hostile or 
indifferent in nature. Organic synthesis 
at present clearly involves a series of very 
special selections of material from among a 
miscellaneous association, the larger part of 
which is either neutrally obstructive or 
hostile. In the case of a completed organ- 
ism, provided with the proper selective ap- 
pliances, the requisite material may be 
gathered from such a dilute intermixture 
of the essential and non-essential materials 
as the water-bodies present, but until these 
selective appliances are provided, the water- 
bodies seem to us to be deficient in some of 
the most propitious eonditions. 
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In the absence of such organic selective 
structures at the outset, it may be worth 
while to look for inorganic agencies that 
may perhaps have performed in a erude 
way the functions which the organic struc- 
tures came later to perform in a much 
superior way. It is not clear that a 
selective concentrative agency can be found 
in the large water-bodies, independent of 
life, for their tendency is diffusive and 
equalizing rather than concentrative. Can 
it be found in the soil? 

To form a definite picture of the conditions 
which may have been presented by certain 
soils, let a foreland lying between extensive 
uplands and a permanent water-body of 
appropriate salinity be chosen as a concrete 
example. In such a situation a constant 
water-level should have prevailed not only 
at moderate but at graded depths beneath 
the surface. The underground water 
should have received accessions percolating 
basinwards from the uplands bearing what- 
ever soluble materials the uplands could 
furnish, while, on the other side, there 
should have been waters percolating land- 
ward from the water-body bearing such 
salinity as it possessed, while more or less 
spray from the water-body was scattered 
by landward winds over the surface and 
fed the soil from above. The measure of 
water-movement in the one direction or the 
other must obviously have depended on the 
balance between the precipitation and the 
evaporation on the adjacent land which 
varied with seasons and localities. The 
underground waters thus supplied by the 
slightly fluctuating water-table should have 
been carried up by the capillary passages 
of the soil to horizons of evaporation and 
concentration at or near the surface. The 
graded depth of soil above the water-table 
should have furnished unlimited adapta- 
tions to the porosity of the soil-mantle and 
to the meteorologie conditions of the sea- 
sons and the special situations. 
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The horizons of concentration by capil- 
larity and by evaporation were affected by 
all degrees of insolation from direct sun- 
light, at the immediate surface, to all meas- 
ures of shadowing below, furnished by the 
soil itself. The substances deposited within 
the soil and the substances leached from it, 
alike modified its porosity in their own 
special ways, and such deposits as were 
formed in the soils should have developed 
porosities of their own. Isolated cells and 
tubes may thus have been formed by traver- 
tine and similar deposits in the pores of the 
soil. As already implied, the capillary 
feeding from the water-table, when the bal- 
ance set that way, and the partial evapora- 
tion of the solutions within the pores of the 
soil near or at the surface, must have pro- 
duced concentrations of the non-volatile 
substances carried by the capillary waters 
into these upper horizons. Between these 
upper concentrated solutions and those be- 
low there should naturally have followed 
inter-diffusion and osmotic action, and thus 
there should have sprung up in the soil a 
circulation somewhat analogous to that of 
the plant; indeed, it may not be going too 
far to suggest that this circulation within 
the soil is more than a simple analogue of 
the systematic circulation which is defi- 
nitely organized in the plant structure; it 
may possibly be its genetic forerunner. 
The larger cavities within the soil were. in- 
evitably connected by constricted passages 
which were liable to be partially or wholly 
filled with porous precipitates or with in- 
organic colloids, and these chains of pores 
might thus come to serve a circulatory func- 
tion which was an actual precursor to that 
circulation from cell to cell through mem- 
branous walls which distinguishes com- 
pound plants. It is even more probable 
that the circulation within an earth-pore, 
partially isolated from adjacent earth-pores 
containing solutions of different density, 
might develop a circulation closely like that 
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of unicellular plants. A constant evapora- 
tion at the surface might perpetuate the 
differences of density sufficiently to con- 
tinue the circulation for the requisite 
period. So, on the other hand, if the 
ground waters were sufficiently saline, the 
periodic accession of fresh water at the 
surface might give, in reverse order, 
density-differences sufficient to perpetuate 
circulation. 

Whether analogy may be pushed so far 
as this on substantial grounds or not, it is 
obvious that the soil presents a suggestive 
assemblage of conditions favorable to chem- 
ical synthesis, and that these deserve a crit- 
ical attention which the limits of this paper 
forbid us to try to pursue into fuller detail. 
It is clear that under these conditions 
evaporation was permitted to develop the 
greatest variety of concentrative effects 
which can well be assigned to it, and that 
at least some facilities were offered for the 
perpetuation and modification of these con- 
centrations when once established. It is 
obvious that in the soil there might have 
been any degree of exposure of the reacting 
substances to light within very small dif- 
ferences of depth, and that there was easy 
intercommunication and commingling of 
the different products of such photosyn- 
thesis by means of capillary circulation. 
It is obvious that in the soils there might 
have been found the full range of capillary 
dimensions from coarse tubes and pores 
down to the limits of sub-eapillarity with 
the full gamut of condensation-effects as- 
signable to these. The same may be said 
of all catalytic effects referable to the rela- 
tions of the solids and solutions concen- 
trated in the soils. 

An important class of chemical reactions 
observed in the matured plant of to-day 
takes place within the organism without 
much obvious addition or loss of material, 
apparently an internal readjustment of 
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matter under its own stimulus. This is 
familiarly seen in the maturing of seeds 
after they have been separated from all 
connection with the plant circulation, in 
which little external change beyond some 
possible loss of moisture is observable. In 
many cases, germination will not take place 
at onee; a period of internal organization 
or ripening must intervene. This thus rep- 
resents a last stage of preparation for self- 
propagation, or, in other words, the last 
stage of an advanced phase of organic syn- 
thesis. It may not accord with conven- 
tional usage to call this self-catalytic action, 
but in some way it seems to be due to stim- 
ulus which the partially organized ma- 
terials exert on one another and by which 
they thereby push farther forward the syn- 
thetic process. The prevalence of this in- 
ternal action in the last stage of the organic 
eycle suggests that analogous action may 
occur far back in the synthetic series, and 
that much of the more complex part of the 
cycle may perhaps be accomplished by such 
action, conditioned like it on the confine- 
ment of the partially organized material in 
a cell-like cavity where it was subject to 
accessions of the sustaining solutions and 
to concentrations by the removal of water 
and volatile matter. If this speculative 
conception be warranted at all, the quasi- 
cellular structure of the porous soil might 
not inappropriately be conceived as serving 
the function of a rude inorganic husk, or 
shell, abetting by confinement and protec- 
tion the internal synthesis of its contents. 

If we may appeal to still other ageneies 
whose functions are as yet imperfectly un- 
derstood, the electrolytic action of earth- 
currents may be worthy of mention. It is 
well known that saline waters are better 
conductors of electricity than fresh waters 
or dry earth, and hence it is probable that 
the restoration of electrical equilibrium on 
the earth’s surface after it has suffered dis- 
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turbance may be attended by electrical 
passages between the saline water-bodies 
and the land tracts. There are reasons for 
believing that electrical interchanges were 
more active in the growing stages of the 
earth than at the present time when the 
solar system may be presumed to have 
settled down into a condition nearer equi- 
librium. The planetesimal matter cirecu- 
lating about the planetary nucleus and the 
sun, and between them, probably served 
both to disturb the electrical status of these 
bodies and to afford a means of electrical 
communication between them and _ the 
planetesimals. Under electric laws, plan- 
etesimals charged with electricity and cir- 
culating at high velocities about the young 
planet should have had the effect of elec- 
trical currents, and should have generated 
magnetic fields about the magnetizable mat- 
ter of the earth; and these magnetic fields, 
in turn, should have modified and perhaps 
controlled the paths of electrons and ions 
traversing these fields. It is beyond the 
scope of this paper to try to follow these 
into detail, and it may suffice to merely 
indicate that electrolytic action stimulated 
by electrical currents traversing the surface 
may fairly be presumed to have played a 
more active part during the nebular stages 
than they do to-day, whatever that part 
may be. 

On similar grounds, it may be suggested 
that the agitations of radioactivity, and the 
states of ionization to which it gives rise, 
may have played a slightly more active 
part in the chemical processes of early 
times than they do to-day, whatever that 
may be, because of secular decay. 

Some suggestions respecting the original 
localization of terrestrial life may be de- 
rived from a study of the localizations of 
to-day. The more primordial types of the 
vegetal life of the mid-ocean are limited in 
variety and in susceptibility to variation. 
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In the judgment of some of our most 
trusted botanists, pelagic vegetal life does 
not present pronouncedly the qualities 
which imply germinal or evolutionary 
power. A similar statement may be made, 
with qualifications, relative to the life of 
the larger fresh-water bodies. In the shore 
tracts, indeed, there is greater variety of 
life and greater indication of germinal com- 
petency, but even here the forms which lie 
nearest the hypothetical primitive types do 
not give signs of conspicuous evolutional 
potency. On the other hand, the plant life 
of the land presents much greater variety 
of form and of organization, and greater 
signs of germinal virility. 

If we may judge of the fitness of soils 
to serve as a nidus of organic genesis, by 
the life it fosters to-day, a favorable ver- 
dict seems warranted by the remarkable 
assemblage of low forms which make the 
soil their habitat and which manifest 
peculiar adaptations to their earthy condi- 
tions and to one another. There are not 
only a host of simple forms in which photo- 
synthesis plays its usual part, but forms 
that flourish quite irrespective of sunlight; 
there are not only species that use carbon 
dioxide and require oxygen, but species that 
live quite without free oxygen, and even 
find it a hostile element; there are forms 
that oxidize sulphuretted hydrogen and use 
the energy thus derived for their activities, 
and there are forms that oxidize ferrous to 
ferric iron to like ends.** Some of the sul- 
phur-bacteria seem to combine the genera- 
tion of energy from sulphuretted hydrogen 
with the more common mode of oxidizing 
earbon compounds, thus uniting in a sug- 
gestive way independent chemical processes. 
There are also bacteria that oxidize free 
nitrogen into nitrites and others that pro- 
mote the formation of nitrates. The rich 


Jost’s Plant Physiolegy,’ Gibson’s transla- 
tion, 1907, pp. 220-31. 
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realm of soil life seems yet far from being 
exhausted by research either in respect to 
the range of forms or the scope of their 
chemical activities, but it is at least clear 
that the soil is the foster-ground of 
remarkable biochemical activities. Some 
large part of such activities is dependent 
on preexistent organic matter and is in no 
sense initial, but in a significant part of it, 
organic compounds do not seem to be pre- 
requisite. This variety of action and these 
peculiarities of the life of the soil-mantle 
are at least suggestive of genetic condi- 
tions. 

If we seek for such uncertain light as the 
geological record may throw upon the hab- 
itat of the first life, we are confronted by 
the fact that the record makes only a very 
distant approach to the real genesis of life. 
If we permit ourselves to reason from the 
nature of the Proterozoic formations, we 
find grounds for a belief in a very early 
mantling of the land surface with vegeta- 
tion.2? <A study of the early habitat of 
some of the leading forms of life seems also 
to favor the land or the land-waters.’* 
While these geological considerations have 
their obvious limitations and may seem to 
be too far removed from the specific ques- 
tion of organic synthesis to have much 
value, they may at least be permitted to 
serve as an offset to the prepossessions 
which seem heretofore to have obtained 
widely in favor of the origin of life in the 
ocean. They may also help to bring into 
equitable competition the view that primi- 
tive organie synthesis may have found its 
genetic conditions in some of the lowland 
soils on the borders of the permanent water- 
bodies. 

Chamberlin and Salisbury, “ Geology,’ Vol. 
I]., pp. 139, 199, 302. 

“ Chamberlin, “ The Habitat of the Early Verte- 
brates,” Jour. Geol., Vol. VIII., 1900; Sardeson, 
“ The Phylogenie State of the Cambrian Gastero- 


pods,” Jour. Geol., Vol. XI., 1903; Chamberlin 
and Salisbury, “ Geology,” Vol. II., p. 480. 
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The original organic process was un- 
doubtedly vegetative rather than animal 
in type, t. e., the primitive organisms in- 
ereased the sum total of organic matter 
and stored energy in it. The store of 
energy attained by any given plant con- 
sists (1) of that which it inherits with its 
spore, seed or germinal part and (2) of 
that which it adds thereto from terrestrial 
and cosmic sources of energy. If the plant 
feeds wholly on carbon dioxide, water, 
nitrates, sulphates, phosphates and similar 
wholly oxidized compounds, its sources of 
free energy are essentially limited to two 
classes: (1) radiant energy, derived chiefly 
from the sun and allied sources, and (2) 
chemical energy, derived from the oxidation 
of a portion of the germinal matter. The 
peculiar cooperation of these two sources of 
energy forms a distinctive combination. A 
part of the energy set free by germinal 
oxidation cooperates with the remainder 
and with solar energy to build up addi- 
tional complex compounds. ‘This new com- 
plex matter is built up from fully oxidized 
material by deoxidation combined with a 
synthetic process which gives it higher com- 
plexity. This process obviously requires 
additional energy. The synthetic function 
resides primarily in the germinal matter, 
for the formation of new compounds may 
proceed to certain lengths without sunlight ; 
but the main source of the energy required 
for deoxidation resides in the sun. The 
germinal matter thus seems to have two 
phases of action: (1) simple oxidation, 
which gives free energy for its own aetivi- 
ties, and (2) synthetic stimulus, by which 
complex carbon compounds are organized. 
This last takes place at the outset by the 
transformation of its own substance, but 
later, with the cooperation of sunlight, by 
the synthesis of simpler substances previ- 
ously in a fully oxidized state. 

Now, if any inorganic matter is to take 
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the place of this germinal matter in syn- 
thesis, it must apparently subserve this 
double function of suffering oxidation of a 
part to yield the energy required to or- 
ganize its remaining part into other com- 
plex compounds. This peculiar double 
function seems to furnish a criterion which 
must probably be met, if we are to find in 
early terrestrial history any inorganic 
agency which may have subserved crudely 
the synthetic function which has since been 
developed so extraordinarily by self-per- 
petuating organic agencies. Are there any 
agencies among those previously under re- 
view which act in any such way, and which 
might be supposed, even by the license of 
hypothesis, to serve as a crude substitute 
or forerunner for the germinal matter? 
Before trying to answer this crucial 
question, let another characteristic of 
organic matter as a source of energy be 
noted. The energy which can be derived 
from living matter by oxidation is dis- 
tributed among many atoms, or, if it be 
interpreted as concentrated in certain of 
the atoms among the complex assembage, 
it is so diluted or distributed by the 
neutral atoms present that its effect is dis- 
tributive. The end secured by this is a 
slow—perhaps one may say a controlled— 
use of energy in oxidation distributed 
over a prolonged period. The organism is 
indeed a thermal engine, but its tempera- 
ture is phenomenally conservative, uni- 
form and sustained, and its consumption 
of fuel in any unit of time is small. At 
the same time its constructive work, both 
of material and of energy, is so much more 
conspicuous than its consumptive work as 
to almost completely mask the latter. 
This distributive conservative action is 
perhaps the key to the successful absorp- 
tion and utilization of the mild but per- 
vasive energies of cosmie origin which 
furnish the increment of energy necessary 
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to inerease the sum total, notwithstanding 
the portion expended. 

Now if we gather together the essentials 
of the energy processes previously cited as 
probably present in the primitive days of 
the earth, shall we find in them any an- 
alogues of this cooperative, controlled and 
constructive process ? 

Summarizing these essentials in terms 
of energy, it appears (1) that several of 
the elements that take part in organic ac- 
tivities were probably present at the outset 
in a free state and capable of yielding 
their maximum of energy by oxidation, 
such as graphite, amorphous carbon, and 
perhaps sulphur, together with the free 
gases, hydrogen, nitrogen and oxygen; 
(2) that there were probably present 
simple binary compounds such as the car- 
bides and nitrides, which were capable of 
reacting with water and of setting energy 
free, and at the same time generating some- 
what more complex compounds; (3) that 
there were hydrogen compounds suscep- 
tible of oxidation with liberation of energy, 
such as the hydrocarbons, ammonia, sul- 
phuretted and phosphoretted hydrogen; 
(4) that there were partially oxidized 
compounds susceptible of further oxida- 
tion with a liberation of energy, such as 
the nitrites and ferrous salts; (5) that 
there were fully oxidized compounds, end 
products, such as carbon dioxide and 
water, from which, by the expenditure of 
energy, the carbohydrates might hypo- 
thetically be derived by deoxidation and 
combination; as well as such end products 
as nitrie acid, nitrates, sulphates and phos- 
phates from which, in combination with 
the preceding, proteids and the nitro- 
genous group generally might, hypothetic- 
ally, be compounded; (6) that there were 
abundant supplies of potassium, calcium, 
magnesium and silicon in combination 
from which these elements could be de- 
rived by similar means; (7) that there was 
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abundant diffuse energy in sunlight and 
other forms of solar radiance, and (8) 
there were pervasive free energies in states 
of ionization, in earth currents and in local 
electric potentials. In short, it appears 
that there was a group of oxidizable sub- 
stances which might give up energy by 
combination, but not in indefinite amounts; 
that there was an ample supply of sub- 
stances already oxidized to the full, but 
which could be partially deoxidized and 
combined hypothetically to give the com- 
plex organic compounds, but only at the 
expense of energy. A continuous source 
of pervasive, diffuse energy was afforded 
by sunlight and other forms of solar radi- 
ance, perhaps aided by molecular agita- 
tion through ionized states, diffuse electric 
earth-currents, and local electric poten- 
tials; and these sources were ample to meet 
the requirements of the case. 

Reealling the combination of functions 
required, the most plausible suggestion is 
offered by the cooperation of the unstable 
carbides, nitrides, sulphides and phos- 
phides with moisture, sunlight and allied 
agencies. 

Somewhat after the analogy of germinal 
matter, certain metallic carbides react at 
ordinarv terrestrial temperatures on the 
accession of water, freeing energy and 
raising the temperature, but retaining a 
portion of their power of oxidation and at 
the same time forming carbon compounds 
of slightly more complex nature. The 
phenomena of polymerization may inter- 
vene in some cases and favor complex com- 
pounds. Some of these compounds are 
unsaturated, and by additions and sub- 
stitutions may lead on to other complexi- 
ties.14 If the reactions of these carbides 
took place in the presence of the associated 
unstable nitrides, sulphides, phosphides 
and chlorides, there is reason to believe 


% Moissan, “ The Electric Furnace,” translation 
by Moulpied, pp. 244 and 256. 
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that more complex results would follow, 
involving othtr organic elements. Ex- 
perimental results do not greatly help on 
this point, because high temperatures, 
strong reagents and artificial conditions 
have usually been employed in forming the 
more complex compounds of the organic 
elements. Violent agencies and extreme 
conditions are excluded from organic ac- 
tion, and hence presumably from any ante- 
eedent action closely precedent to it. In 
the case in hand, combination could be 
abetted by evaporation, by porous con- 
densation, by selective concentration, by 
catalytic action, by confinement in pores, 
cells and ducts, by capillary and osmotic 
action, by genial temperatures, by sunlight 
and by allied agencies. How far these 
eould go in giving rise to the higher com- 
pounds of the organic type experimenta- 
tion has not yet satisfactorily determined. 
The analogy of the carbide action does not 
go very far, but it is something that it 
takes even a short step in the direction so 
characteristic of organic synthesis. 

While the foregoing combinations and 
activities seem to us suggestive of the 
most favorable primitive conditions, they 
obviously do not warrant anything ap- 
proaching an affirmation that organic syn- 
thesis really took place in this way in the 
soil, or that it is the offspring of inorganic 
antecedents solely. It has been our en- 
deavor to trace the early terrestrial condi- 
tions and activities into as close an analogy 
to those that dominate the organic king- 
dom as present imperfect data permit. 
The conservative considerations that make 
it unsafe to assign organie genesis to an 
early terrestrial age without reserve, 
simply because it is not now in evidence, 
find their complement in withholding 
opinion respecting the possibility of such 
genesis by any combination of inorganic 
influences whatsoever, until it shall be ex- 
perimentally settled. The great problem 
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must lie open yet awhile at least, but every 
line of approach, however hypothetical, 
may well be pursued if controlled by due 
reservaticns. 

As remarked at the outset, many of these 
considerations are applicable to states of 
the earth which might have arisen at an 
early day under any of the cosmogonic 
hypotheses. We have given precedence to 
one of these hypotheses partly because it 
seems to merit a fuller exposition in this 
particular than it has received, and partly 
because it seems to us to present a physio- 
graphie setting more favorable for syn- 
thesis than would probably have arisen 
under the alternative cosmogonic hy- 
potheses. 

T. C. CHAMBERLIN, 


R. T. CHAMBERLIN 
UNIVERSITY OF CHICAGO 


UNIVERSITY REGISTRATION STATISTICS—1, 


Tue registration returns for November 
1, 1908, of twenty-five of the leading uni- 
versities of the country will be found tabu- 
later on page 912. One institution has been 
added to the list this year, namely, Western 
Reserve University. A special effort was 
again made this year to prevail upon the 
reporting officers to do away altogether 
with the first item of double registration, 
but without complete success, and it must, 
therefore, be borne in mind that an institu- 
tion with a large double registration in the 
fall enrollment naturally makes a com- 
paratively better showing in the schools in 
which this duplication occurs, than one 
where this item has been reduced to zero. 
Furthermore, some difference of opinion 
evidently still exists concerning the proper 
classification of students enrolled in exten- 
sion courses, evening courses, etc., for en- 
trance upon which standards of admission 
are, to all intents and purposes, non- 
existent, and similarly there will be found 
in the summer session and even in regular 
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faculties, for example, in music and agri- 
culture, students who have not completed 
a high-school course. Then again, a few 
institutions demand a baccalaureate degree 
or its equivalent for admission to one or 
more of their professional schools, as 
Harvard does for law, medicine, theology 
and engineering, Johns Hopkins for medi- 
eine, and Columbia for law, whereas at 
certain other institutions admission to the 
professional schools rests practically on a 
high-school graduation basis. Another 
factor that must not be overlooked is the 
difference in the number of partial stu- 
dents in attendance on various institu- 
tions: Columbia and Chicago, for instance, 
are apt to have more than Princeton or 
Stanford, and this circumstance should not 
be lost sight of in preparing figures in- 
tended to show the proportion of officers 
to students. All of these points are men- 
tioned in order to emphasize once more the 
fact that the figures herewith presented 
have, from the very nature of the case, 
little qualitative significance, inasmuch as 
such items as standards of admission and 
advancement, efficiency of instruction, 
equipment, and the like, are necessarily 
ignored in the comparison. The figures 
have in every instance been furnished by 
the proper reporting officer, who has, in a 
number of cases, added interesting in- 
formation about the development of the 
institution involved during the year just 
past. 

Comparing the figures for 1908 with 
those of the previous year, it will be seen 
that, in spite of the prevailing economic 
depression, only two institutions, Harvard 
and Stanford, show a slight loss in enroll- 
ment, whereas two years ago five suffered a 
decrease. Taking the total attendance into 
consideration, 7%. ¢., including the summer 
session, the greatest gains in terms of stu- 
dent units have been made by Chicago, Co- 
lumbia, Wisconsin, Indiana, Pennsylvania, 


| 
pr: 
¢ 


at 
t 


912 
Cornell, California and Minnesota, each 
one of these having gained over four hun- 
dred students; omitting the summer session 
attendance, the largest increases have been 
registered by Columbia, Minnesota, Cor- 
nell, Wisconsin, Pennsy!l- 
vania and Ohio, in the order given, the 
erowth in each ease being one of more than 
three hundred students. Comparing this 
vear’s grand totals with those of 1902, we 
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ment. The largest gains during this 
period have been made by Pennsylvania, 
New York University, Illinois, Michigan, 
Cornell, Columbia, Syracuse, Minnesota, 
Missouri, Ohio and Iowa, each of these uni- 
versities showing an increase of over one 
thousand students, an increase in which the 
establishment of summer sessions plays no 
small réle in several instances. 


According to the figures for 1907, the 
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College Arts, Men... 526 749 645 673 231; 402 536 518166 4271027 557 478 289 298 480 335 352 641 434 1387 292) 310 842 1273 
College Arts, Women..' 879 685 467, 394 442 405 520... 115 653 909 432 523 167 495 323 20...... 269 788 ...... 
Scientific Schools*.... S18 .. 677|1727' 109/1081)...... ye 433 1352 684 677 630 232...... 925 815 582 388 390 98 894 967 
EEE APP 95 209 318) 223 681) 174 126 209...... 184. 706 523 260 168; 809 252 125 826 ..... 119 180 282) 142 154 428 
Medicine... peneeennt 36; 148 306 207 319) 502; 260 302355 79 445 244 55 110 408 524...... RRR Per 152 89! 98 30 142 
Graduate Schools. 324 408 737 246 460 233 40 126177 48 160, 97) 137| 94) 255...... 71; 339° 91 95 45 31); 15 216 391 
Music... | 450) ...... P55! ...... 690 ... 216 «(91 
Deduct Double Regis- 
7 6209 3 10 I] L416 70) 150) ...... L2| 35 65 
_ 3199 2663 4540 4246 4336 4052 1367 2122 698 1866 4637 4355 2220 2921 3457 2992 2442 4223 1814 1532 3084757 1016 3237 3448 
Summer Session, 1908.. 661 29911532 841 1349 656 1005 363 3811086 332) 508 348 626 257! 503) 472...... 60 189)......'......:1027, 48 
Deduct Double Regis- 
109 540 397\ 387 308 259 129...... 161| 585 80\ 170, 115 132 245) 140...... 
Grand Total, 1908... 3751 5114 5675 4700 5342 4400 2113 2356 698 2086 5188 4607 2558 3154 3951 3113 2700/4555 1314 1541 3204 757 1016 3876 3466 
oe = 1907... 3346 4594 5197 4293 53464172 1667 2188 651 1932 4953 4207 2274 2812 3648 2714 2344 4134 1811 1594 3162 757 914 3401 3485 
“ “ 1906 246 4751 4650 4075 5343 3810 1515 1950 618 1690 4674 3944 2071 2807 3283 2635 2180 3934 1352'1530 3004 745 905 3099 3477 
“ 1905... 3631 4557 4755 3871 5283 3635 1377 1700 688 1706 4521 3940 1887 2635 2912 2791 2057: 3480 1361'1606 2776 696 856 3083 3477 
1904... 3738 4035 4833 3833 5392 3369 1206 1460 740 1446 4000 3886 1704 2728 2380 2856 1758'3027 1385 1424 2452 691 808 3370 3008 
a ‘* 1903... 3690 4146 4557 3488 6013 3239 1614 1260 694 1319 3926 3550 1540 2513 2177 2740 1710 2644 1484 1370 2207 638 765 2221 2990 
os ” 1902... 3676 4296 4302 3281 5468 2819 1648 1320 669 1294 3764 3505 1408 2560 2201 2875 1603 2549 1345 1378 2020 586 ...... 2884 2804 
Extension and Similar 
Officers . 303 308 655 572 654 477 100 160192 126 409 200 195 240 388 368) 209’ 466 168' 1239' 220 94 227! 395 397 


* Includes schools of mines, engineering, chemistry and related departments. 
+ Included elsewhere 
2 The attendance on the 188 courses given during the past year was 53,841. 
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Comparing this with the order for 1908, 
we observe that Columbia now heads the 
list, having changed places with Harvard, 
Pennsylvania has passed Illinois, Wiscon- 
sin and California have passed Yale, and 
Indiana has passed Kansas. Omitting the 
summer session enrollment, the order is, of 
course, somewhat different, namely, Mich- 
igan, Columbia, Minnesota, Harvard, Cor- 
nell, Pennsylvania, Illinois, New York 
University, Yale, Wisconsin, California, 
Syracuse, Northwestern, Nebraska, Chi- 
eago, Ohio, Missouri, Iowa, Kansas, Stan- 
ford, Indiana, Princeton, Western Reserve, 
Virginia, Johns Hopkins—Columbia and 
Minnesota having passed Harvard, Cornell 
having passed Pennsylvania, New York 
University having passed Yale, California 
having changed places with Syracuse, 
Northwestern with Nebraska, and Missouri 
with Iowa. 

Considering in order the various facul- 
ties, we find first, that so far as the under- 
graduate -~academie department is con- 
cerned, there has been a general increase 
of men as well as of women, the actual and 
percentage gains being larger in the case 
of the male than in that of the female 
students. Chicago, Harvard, Princeton, 
Stanford, Virginia and Yale have experi- 
enced losses in the number of male 
academic students, while California, Mich- 
igan, Minnesota, Nebraska and North- 
western—all western  institutions—have 
fewer academic women students than they 
had last year. At more than half of the 
western institutions there are more women 
than men in the academic department, the 
exceptions being Chicago, Indiana, Michi- 
gan, Missouri, Ohio, Western Reserve and 
Wisconsin. In all of the eastern institu- 
tions, on the other hand, with the possible 
exception of Cornell and Syracuse, who do 
not separate their academic registration 
into two divisions, the number of men is 
considerably in excess of that of women. 
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In spite of a large growth this year in the 
number of men, Wisconsin still has fewer 
than it had in 1904, while the number of 
women is larger by 180. Comparing the 
total academic enrollment—men and 
women—for 1908 with that for 1902 in 
the case of those institutions which are in- 
eluded in the tables of both years, we find 
that there has been a loss in numbers at 
Chicago, Indiana, Nebraska, Pennsylvania 
and Princeton, while the largest gains in 
the academie division during the same 
period have been made by Syracuse, Wis- 
consin, Michigan, Missouri, Northwestern, 
Minnesota and Columbia. The scientific 
students were grouped with the academic 
students at California and Stanford in 
1902, and consequently no comparisons can 
be made for these institutions. The 
largest number of male academic students 
is still found at Harvard, which is fol- 
lowed by Yale, Michigan, Wisconsin, Chi- 
eago, Columbia, Princeton, Minnesota, 
whereas if the women be included the order 
would be Harvard, Michigan, Wisconsin, 
Minnesota, Chicago, California, Syracuse, 
Yale, Columbia, Iowa—each of these en- 
rolling over one thousand academic stu- 
dents. 

The only institutions that have regis- 
tered a decrease in the number of scientific 
students are Harvard, Kansas, Nebraska 
and Virginia,.and of these the first men- 
tioned is the only one that shows a loss as 
compared with 1902, of course owing to 
the fact that the baccalaureate degree is 
now required for admission to the Harvard 
engineering schools. The gain in this field 
since 1902 is in several instances quite re- 
markable, e. g., from 597 to 1,352 at 
Michigan. The largest number of scien- 
tific students is still found at Cornell; 
Michigan and Illinois being the only others 
that attract over one thousand students to 
their scientific schools; these are followed 
by Yale, Ohio State, Wisconsin, California, 
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Pennsylvania, Minnesota, Columbia, Mis- 
souri, Nebraska and Princeton, each of 
these universities having over five hundred 
students in attendance on their scientific 
schools. 

The attendance on the schools of law 
connected with the universities under con- 
sideration shows, in general, a fair gain 
since last year, whereas in the case of the 
medical schools the gain is only slight; in 
fact, there are at present no less than ap- 
proximately eight hundred fewer students 
of medicine in attendance on the institu- 
tions credited with medical schools in the 
tables of both 1908 and 1902, than there 
were in the latter year, while in the ease 
of the law schools there has been a gain of 
about five hundred students during the 
same period. Minnesota, Yale, Columbia 
and Virginia exhibit the largest increase in 
law since last year, Indiana,’ Minnesota 
and Illinois in medicine; Harvard, Illinois, 
Indiana,’ Michigan, New York University 
and Ohio showing losses in law, and Cali- 
fornia, Cornell, Harvard, Kansas, Mis- 
souri, Nebraska, New York University, 
Northwestern, Pennsylvania and Virginia 
in medicine. New York University still 
possesses the highest law school enroll- 
ment, being followed by Michigan, Har- 
vard, Minnesota, Yale, Pennsylvania, Co- 
lumbia and Virginia. Of these the Har- 
vard and Columbia schools are the only 
ones on a graduate basis. Pennsylvania 
continues to have the largest medical 
school, followed by Northwestern, Illinois, 
Michigan, New York University, Johns 
Hopkins, Harvard, Columbia and Iowa— 
Harvard and Johns Hopkins having the 

The large increase in the school of medicine is 
accounted for by the consolidation of all the 
medical schools in Indianapolis and their absorp- 
tion by Indiana University, while the falling off 
in the school of law is due to the fact that all 
the duplicates have been eliminated this year, 
only actual candidates for the law degree being 


ineluded. 
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only graduate schools of medicine among 
those here mentioned. 

The graduate schools show healthy gains 
all along the line, with the exception of 
Indiana, Syracuse, Princeton and Ne- 
braska, the increase being especially note- 
worthy at Michigan, California and IIli- 
nois—all western institutions. Columbia, 
with an enrollment of 958 students (to the 
737 in the table should be added 221 
graduate students at Teachers College, who 
are omitted here for the sake of avoiding 
the item of double registration), has by 
far the largest graduate school, followed 
by Harvard, Chicago, Yale, Pennsylvania, 
California and New York University. 

The agricultural schools show a most en- 
couraging increase, practically without ex- 
ception, Minnesota this year having an 
enrollment of over one thousand, being 
followed by Illinois and Cornell. The 
schools of architecture have likewise grown, 
the largest being those connected with 
Illinois, Pennsylvania, Columbia and Cor- 
nell. The largest schools of commerce are 
at New York University and Pennsylvania, 
and they exhibit a large increase over last 
year. The dental schools for the most part 
have suffered a loss, Pennsylvania still 
having by far the largest number of dental 
students, being followed by Northwestern. 
The latter, Chicago and Yale show a 
slight gain in the number of divinity stu- 
dents, whereas the enrollment at Harvard 
has remained stationary. Where the 
forestry students are listed separately, a 
small increase is apparent, whereas a rum- 
ber of institutions have registered losses in 
music, Syracuse, with 690 students, still 
heading the list in the latter department, 
followed by Nebraska and Northwestern. 
Syracuse is the only institution to report a 
decrease in the number of students of edu- 
eation, Teachers College of Columbia Uni- 
versity, with 950 students, continuing to 
head the list, being followed by New York 
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University and Missouri. All of the 
schools of pharmacy, with the exception of 
that of Illinois, have experienced satis- 
factory gains in attendance, Columbia now 
having the largest enrollment, with Illinois 
second and Northwestern third. Ohio 
State and Pennsylvania report gains in 
veterinary medicine, these being the two 
largest schools. 

Northwestern, Stanford and Syracuse 
are the only institutions that experienced 
a loss of students in the summer session of 
1908, the Yale summer courses having been 
withdrawn this year. In some instances, 
the growth has been quite noteworthy, for 
example at Wisconsin, where no less than 
1,027 students were enrolled, as against 
651 in 1907, and at Indiana, which re- 
ported an increase from 721 to 1,005. In 
addition to Chicago, the following institu- 
tions attracted over one thousand students 
last summer, ranking numerically in the 
order given: Columbia, Harvard, Michi- 
gan, Wisconsin and Indiana. The stu- 
dents taking summer work in surveying, 
geodesy or mining are not included in the 
Columbia figures. 

The eastern colleges for men and those 
for women included in the writer’s geo- 
graphical distribution statistics? all report 
gains in the fall registration over last year, 
with the single exception of Bryn Mawr. 
The Massachusetts Institute of Technology 
shows an increase from 1,415 to 1,462, 
Purdue one from 1,518 to 1,534. Simi- 
larly Bowdoin has grown from 394 to 419, 
the loss in medicine occasioned by an in- 
erease in standards being more than offset 
by gains in the collegiate department, Am- 
herst from 513 to 525, Dartmouth from 
1,219 to 1,233 (the academic department 
from 1,131 to 1,136), Brown from 924 to 
995 (the academic department from 661 to 
727), Wesleyan from 316 to 319, Lehigh 
from 655 to 664, Wellesley from 1,209 to 

2 Science, October 30, 1908. 
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1,281, Smith from 1,482 to 1,561, Mt. 
Holyoke from 711 to 746, and Vassar from 
996 to 1,014, while Bryn Mawr has 
registered a decrease from 407 to 395. 
Comparing the enrollment of these institu- 
tions with that for November 1, 1903, we 
note a slight loss in attendance at Wesleyan 
(3 per cent.), Massachusetts Institute of 
Technology (4 per cent.), and Bryn Mawr 
(7 per cent.), while gains have been made 
in the following order: Smith, 51 per cent. ; 
Dartmouth, 42 per cent.; Wellesley, 31 per 
cent.; Purdue, 29 per cent.; Amherst, 28 
per cent.; Bowdoin, 14 per cent.; Mt. 
Holyoke, 11 per cent. ; Lehigh, 10 per cent. ; 
Vassar, 9 per cent., and Brown, 6 per cent. 
In the case of the Massachusetts Institute 
of Technology, the relatively large registra- 
tion in 1903 (1,528) was due to the un- 
usually heavy enrollment in the class of 
1906, which entered immediately before 
the increase in entrance requirements and 
in tuition fees became operative. During 
the past ten years the percentage of stu- 
dents entering the Massachusetts Institute 
of Technology from other colleges has 
grown from 6 to 13 per cent. At Bryn 
Mawr the decrease in numbers is accounted 
for by the facts that the fees for board 
were increased from $175 to $200 in 1907 
and that the charge for tuition for under- 
graduate students was increased by $50 in 
1903. It has been the policy of the board 
of directors to limit the attendance to the 
number which can be accommodated in the 
halls of residence, and for the last year or 
two the enrollment has been within forty 
of that number. The entering class at 
Dartmouth is smaller than it was last year, 
owing to the financial stringency of the 
past year. At Mount Holyoke the in- 
erease in registration is due to the larger 
number of rooms at the disposal of stu- 
dents, the number accepted each year being 
determined by the accommodations avail- 
able on the campus and in the village. At 
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present admission is being refused to 
several hundred applicants each year. At 
Vassar the total number of students is 
limited to about one thousand. 

The following changes in the course of 
study and additions to the equipment have 
been reported: At Dartmouth a new dormi- 
tory, New Hampshire Hall, accommodating 
107 students, has been erected, and the 
chapel has been enlarged, its capacity hav- 
ing been increased about half. Wesleyan 
has adopted a new course of study, which 
substitutes the ‘‘ group and major ’’ sys- 
tem for the semi-required system of 
previous years. English is the only sub- 
ject required of all students, while eandi- 
dates for the B.S. degree must take some 
mathematics and some modern languages. 
North College, the new dormitory to take 
the place of old North College, burned a 
few years ago, was opened last January 
and is now fully oceupied. The most im- 
portant change instituted at Lehigh this 
fall is the establishment of a conference 
department, which provides extra instruc- 
tion in modern languages, mathematies, 
physies, and chemistry for freshmen and 
sophomores, the purpose being to furnish 
help at a very low rate to students of the 
first two years who experience difficulty in 
handling their work. Smith reports the 
erection of a new college library, which 
is to be ready for occupancy next Sep- 
tember, and Mount Holyoke the addition 
of a musie hall—econtaining a _ concert 
room, class rooms and practise rooms—and 
a library, which are to be completed before 
the close of the present academic year. 
The Sanders Laboratory of Chemistry, at 
Vassar, is to be completed before the 
second half-year. An _ additional in- 
structor has been engaged for the German 
department, who gives her entire time to 
colloquial practise. A half-year of work in 
the history of philosophy is now pre- 
scribed as a prerequisite for the senior 
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course in ethics, both of these courses being 
required at Vassar for the A.B. degree. 
At the Massachusetts Institute of Technol- 
ogy physical training has been prescribed 
for all first-year students. 


Rupour Tomso, JR. 
COLUMBIA UNIVERSITY 


(To be concluded) 


JAMES FLETCHER 

Docror JAMES FLETCHER, botanist and 
entomologist of the Experimental Farms Sys- 
tem of Canada, died November 8 in Montreal. 
He had been suffering for some time with 
internal hemorrhage, and went to Montreal to 
consult a specialist. He remained there for a 
week under treatment, but in spite of expert 
medical assistance the illness terminated 
fatally. Doctor Fletcher was one of the most 
widely known and most universally loved ento- 
mologists in North America. He was also 
widely known among the botanists and other 
men of science. He had been connected with 
the American Association for the Advance- 
ment of Science since 1883, had attended 
most of the meetings, and had thus become 
known to very many. 

He was born at Ashe, Kent, England, 
March 28, 1852. He was educated at Kings 
School, Rochester, England, and came to 
Canada in 1874, taking a position in the Bank 
of British North America. Later he became 
connected with the Library of Parliament at 
Ottawa, and in 1887 was made entomologist 
and botanist to the Dominion Experimental 
Farms, and entomologist to the Geological 
Survey. His acquaintance with Canadian 
naturalists was, of course, even wider and 
closer than with those of the United States. 
He organized the Ottawa Field Naturalists’ 
Club and was president of it. He was one of 
the leading spirits in the Ontario Entomo- 
logical Society, and for a long time had been 
a fellow of the Royal Society of Canada, at 
one time holding the office of honorary secre- 
tary and honorary treasurer of that important 
organization. He was the heart and soul of 
the Botanical Club of Canada. He was also 
a fellow of the Linnean Society of London, 
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and had received the honorary degree of 
LL.D. from Queens University. He was also 
a member of the St. George’s Society and of 
the Rideau Club of Ottawa. Doctor Fletcher 
threw his whole force into his scientific work. 
He was a practical man, and was constantly 
looking for the practical applications of both 
zoological and botanical science. At the 
same time he was a close observer and made 
innumerable observations of novelty and 
value. As a public speaker he was unexcelled, 
and the educational value of his addresses to 
farmers and others on timely and practical 
topics was very great. During the time of 
his occupancy of his official position he pub- 
lished a valuable series of annual reports 
which, in their bulk, constitute a com- 
pendium of the economic botany and ento- 
mology of Canada for the whole period. He 
published also many shorter articles in the 
scientific journals of both Canada and the 
United States. 

Aside from the practical aspect of his work 
Fletcher was of the type of the old naturalists. 
He loved nature deeply. Asked a short time 
ago by a friend why he did not take a holiday 
and a rest from his incessant labor, he replied: 
“Why should I take a holiday? My whole 
life is a holiday because I love my work.” 
Everything living interested Fletcher. To 
take an excursion with him was a delight. 
His quick eye saw everything. His philo- 
sophie mind sought at once for the why and 
wherefore. He had no patience with the care- 
less and unobservant. In the course of a 
typically fascinating and eloquent lecture that 
he delivered years ago before the National 
Geographic Society in Washington, on the 
Canadian Northwest, he was describing the 
journey from Winnipeg westward on the 
Canadian Pacific railway. He had dilated 
upon the flower-massed prairies and the other 
natural beauties with his hearty enthusiasm 
and then, he said: “Suddenly the glorious 
mountains came in sight. I could not con- 
tain myself. I must share my delight with 
some one. I touched the man in the seat 
ahead on the shoulder. ‘See, see the moun- 
tains’! I said. ‘ Ah! indeed’! said the man! 
And then,” said Fletcher with a fine show of 
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indignation, “he went back to his trumpery 
novel!” 

Among his many enthusiasms possibly his 
interest in the biology of the diurnal Lepi- 
doptera was the greatest, and he was the first 
to work out the life history of Hneis macounii 
and other rare forms. His relations with that 
master of American butterfly lore, Samuel H. 
Seudder, were of the most intimate personal 
kind, and his death will be a sad blow to that 
other beautiful and strong character whose 
life is now fading away in Cambridge. 

Probably no other Canadian naturalist was 
so well known and so well loved by his col- 
leagues in the states as was Doctor Fletcher. 
Surely he will be as deeply mourned here as 
in his own country. 

L. O. Howarp 


THE SMITHSONIAN INSTITUTION 


THE annual meeting of the board of regents 
of the Smithsonian Institution was held at 
10 o’clock on the morning of December 15 at 
the institution. The chancellor, Chief Justice 
Melville W. Fuller, presided, and the following 
regents were present: Vice-President Charles 
W. Fairbanks, Senator Shelby M. Cullom, 
Senator Henry Cabot Lodge, Senator Augus- 
tus O. Bacon, Representative James R. Mann, 
Representative William M. Howard, Dr. James 
B. Angell, Dr. Andrew D. White, the Honor- 
able John B. Henderson, Dr. Alexander Gra- 
ham Bell, the Honorable Charles F. Choate, 
Jr., and the secretary, Mr. Charles D. Walcott. 

The appointment of the Honorable Charles 
F. Choate, Jr., of Massachusetts, as a citizen 
regent in place of the Honorable Richard 
Olney, resigned, was announced. 

The secretary presented his report for the 
fiscal year ending June 30, 1908, which was 
accepted. Statements were received from the 
permanent and executive committees. The 
resignation of Dr. Cyrus Adler, assistant sec- 
retary of the institution, in charge of library 
and exchanges, was announced, and also the 
death of Professor Otis T. Mason, head curator 
of the department of anthropology of the Na- 
tional Museum. 

A statement was presented of the affairs of 
the institution since the close of the fiscal 


ate 

Gh 

+ 

4 


918 SCIENCE 


year. Referring to the institution’s part in 
the International Congress on Tuberculosis, 
held in the new National Museum building, 
September and October last, it was stated 
that the institution, in conjunction with the 
Indian bureau, exhibited the results of an 
expedition by Dr. Ales Hrdlicka, of the U. S. 
National Museum, among the Menominee, 
Sioux, Quinault, Mohave and Hopa Indian 
tribes, for the purpose of showing the extent 
of tuberculosis among the Indians. The con- 
gress awarded the institution a gold medal for 
this exhibit. Of the appropriation of $40,000 
made for the purpose, $25,000 was used and 
$15,000 went back to the U. S. Treasury. 

The board was informed of the removal of 
the Greenough statue of Washington from its 
long-accustomed position east of the capitol to 
the Smithsonian Institution. The statue is 
now on the lawn south of the west wing of the 
building, whence it will be removed into the 
building as soon as the necessary foundation 
ean be provided. 

There was submitted a brief statement of 
the art objects in the collection of Mr. Charles 
L. Freer, of Detroit, the title to which has 
already passed to the institution. These com- 
prise 2,873 objects in all branches of art. A 
number of valuable recent additions have been 
made which with the original donation repre 
sent a cost to the donor of nearly a million 
dollars. 

The secretary read a letter from President 
Roosevelt, dated June 20, 1908, stating his 
intention of visiting Africa after the expira- 
tion of his term, and offering to give to the 
Smithsonian Institution for the National Mu- 
seum the results of his expedition, provided 
the Smithsonian should send the necessary 
naturalists to prepare and ship the materials. 
The offer was accepted by the secretary, and 
arrangements were at once made by the secre- 
tary to provide funds for the expenses of the 
Smithsonian representatives, without using 
the Smithson fund or money derived from any 
government appropriation. Upon motion of 
the Vice-President, a resolution was adopted 
conveying the thanks of the board to the 
President for his very generous offer, and the 
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acceptance of the offer. A further resolution 
was adopted thanking the donors of the funds 
for the expedition. 

Progress on the new building for the Na- 
tional Museum was reported and it was 
thought that the building would be occupied 
in the summer of 1909. In keeping with the 
improvements projected for this locality, the 
board adopted a resolution expressing its sense 
that the further use of B Street, Northwest, 
just north of the new building between 9th 
and 12th Streets, for market purposes, be pro- 
hibited. 

It was reported that Mr. C. G. Abbot, di- 
rector of the Smithsonian Astrophysical Ob- 
servatory, had established a station on Mt. 
Wilson, California, through courtesies ex- 
tended by the Carnegie Institution of Wash- 
ington, where measurements of the sun’s radi- 
ation may be conducted as free as possible 
from earth tremors and cloud interference. 
A shelter will also be erected by the institu- 
tion on Mt. Whitney, California, at an eleva- 
tion of over 15,000 feet above sea level for the 
study of the atmosphere under the peculiarly 
favorable conditions there prevailing. 

A resolution was adopted establishing a 
medal to be known as the Langley medal, as 
a tribute to the late Samuel Pierpont Langley, 
third secretary of the Smithsonian Institution, 
to be awarded for specially meritorious inves- 
tigations in connection with the science of 
aerodromics and its application to aviation. 


THE BALTIMORE MEETING 


A PRELIMINARY announcement of the ar- 
rangements for the convocation week meet- 
ing of the American Association for the Ad- 
vancement of Science and the affiliated socie- 
ties, which begins at the Johns Hopkins Uni- 
versity, Baltimore, on Monday, December 28, 
will be found in the issue of Science for No- 
vember 27. In the present issue of ScreNcE 
will be found a list of the sections of the 
association and of some twenty-five national 
scientific societies which meet in affiliation 
with it. These and other issues of ScreNcE 
contain various notes concerning features of 
interest to men of science, which will form 
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part of the programs of the association and of 
the national societies. The meeting promises 
to be of unusual interest; there is reason to 
believe that the attendance and the value of 
the scientific programs will not be exceeded 
by any of the preceding convocation week 
meetings. 

For the convenience of members of the 
special societies, it may be noted here that the 
American Association for the Advancement of 
Science expects to meet next year at Boston. 
There will be no summer meeting, but the 
British Association for the Advancement of 
Science has invited members of the American 
Association to take part in the meeting to be 
held in Winnipeg at the end of August. 
Plans have been proposed for a summer meet- 
ing in the Hawaiian Islands in the summer 
of 1911, with a possible meeting on the Pacific 
Coast, and it would be advisable for any socie- 
ties or individuals who might like to take part 
in such a meeting to communicate with the 
permanent secretary of the American Associa- 
tion. After two meetings on the Atlantic sea- 
board, the association and the affiliated socie- 
ties would expect to meet in the central states 
in convocation week of 1910-11. At the Chi- 
cago meeting a cordial invitation was pre- 
sented to meet in Minneapolis on the earliest 
available oceasion. The place of meeting will 
be recommended by the nominating committee 
at Baltimore, and invitations and suggestions 
should be communicated to the permanent 
secretary of the American Association or to 
the secretaries of the affiliated societies. 

At a meeting of plant pathologists held at 
Washington, D. ©., December 15, 1908, and 
after consultation with several experiment 
station pathologists, it was unanimously de- 
cided that an effort should be made to organize 
an American pathological society. A com- 
mittee consisting of the following members, 
©. L. Shear, Donald Reddick and W. A. Orton, 
was appointed to arrange for a preliminary 
meeting in connection with the American 
Association for the Advancement of Science 
at Baltimore. Invitations have been issued 
to plant pathologists to meet December 30, 
1908, at an hour and place to be announced 
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later and take part in the organization of the 
proposed society which, it is believed, can 
exercise great influence in advancing the 
study of phytopathology in America. 

The tenth annual meeting of the Society of 
American Bacteriologists will be held in the 
rooms of the pathological laboratory of the 
Johns Hopkins Medical School, Baltimore, on 
December 29, 30 and 31, in affiliation with the 
American Association for the Advancement of 
Science. The program will be arranged to 
permit of joint meetings with Sections K and 
I of the association and the American Health 
League on the above dates, where subjects of 
interest to the members of the society will be 
under discussion. 

The Botanical Society of America will hold 
its fifteenth annual meeting, in conjunction 
with the American Association, at Baltimore, 
on December 28, 29 and 30, under the presi- 
dency of William F. Ganong. The scientific 
sessions will be held at the Eastern High 
School in alternation with those of Section G 
of the association. The address of the past- 
president, Professor G. F. Atkinson, will be 
given on Tuesday, December 28, at eight P.m., 
in McCoy Hall. After the address members 
and visiting botanists will be invited to re- 
main to meet Professor Atkinson and the 
officers of the society. On Wednesday evening 
there will be a dinner for botanists at Hotel 
Caswell. The special features of the scientific 
program for the Baltimore meeting will be 
addresses by Professor Roland Thaxter and 
Professor J. C. Bose; symposia on “ Progress 
in the Study of Vascular Anatomy of Higher 
Plants,” on Tuesday morning, and on “ Pres- 
ent Problems in Plant Ecology” on Wednes- 
day afternoon; a Darwin memorial session on 
Thursday afternoon. The symposia are ar- 
ranged in accordance with the desire generally 
expressed at the Chicago meeting, that more 
time be given in the programs of the Botanical 
Society of America to synthetic papers given 
by leading workers, upon invitation by the 
council. The Darwin memorial session will 
be devoted to a series of addresses giving esti- 
mates of Darwin’s service to botany in the 
several fields in which he worked. It is in- 
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tended to supplement and not to encroach 
upon the Darwin memorial session of the 
American Association. 

Section K—Physiology and Experimental 
Medicine—of the American Association will 
hold two sessions at Baltimore. At the first, 
on Tuesday afternoon, Dr. Ludwig Hektoen, 
of the University of Chicago, will give the 
vice-presidential address on “Opsonins and 
Other Anti-bodies.” This will be followed by 
a symposium on the “ Regulation of Physical 
Instruction in Schools and Colleges, from 
the Standpoint of Hygiene.” Those who 
will take part are Dr. William H. Howell, 
Dr. R. Tait-Mackenzie, Dr. Thomas A. 
Storey, Dr. Frederic S. Lee and Dr. Theo- 
dore Hough. At the second session, which 
will be held on Wednesday afternoon, and is 
a joint meeting with the American Physiolog- 
ical Society, the Society of American Bac- 
teriologists and the American Society of Bio- 
logical Chemists, general papers will be pre- 
sented by Dr. M. J. Rosenau, Dr. Lafayette 
B. Mendel and Dr. Albion W. Hewlitt. 

Dues of Members of the American Assocta- 
tion for the Advancement of Science.—The 
permanent secretary of the American Asso- 
ciation for the Advancement of Science urges 
all members of the association to make an 
especial effort to pay their dues for the year 
1909 before the first of January, and as far in 
advance of that date as is now possible. He 
calls the attention of members to the notice in 
Science, No. 728, December 11, 1908, page 
834, to the effect that the publishers of Sct- 
ENCE will require members to pay the postage 
on back numbers at the rate of one cent per 
number provided they pay their dues after the 
beginning of the year. It is most important 
for the proper conduct of the business of the 
association that dues should be paid promptly. 


SCIENTIFIC NOTES AND NEWS 
THe Vienna Academy of Sciences has 
elected M. Henri Poincaré, the eminent mathe- 
matician, to honorary membership. Among 
the corresponding members elected is Dr. G. 
H. Darwin, Plumian professor of astronomy at 


Cambridge. 


Dr. Sereius NAwascuin, director of the 
Botanical Garden at Kiev, has been elected a 
corresponding member of the Munich Academy 
of Sciences. 

M. Hennecauy has been elected a member 
of the Paris Academy of Sciences in the 
Section of Anatomy and Zoology in the room 
of the late M. Giard. 

Tue gold medal awarded under the Shaw 
Trust for Industrial Hygiene has been pre- 
sented to Professor Galloway by the Royal 
Society of Arts, “In recognition of his valu- 
able researches into the action of coal dust in 
colliery explosions, the outcome of which re- 
searches has been the provision of means by 
which the risk of such accident is materially 
diminished, and a consequent great saving of 
human life effected.” 

Srupents of the senior class of the Medical 
Department of the University of Buffalo, have 
presented Dr. Roswell Park with a silver 
service in honor of his completion of a quarter 
of a century as professor of surgery in the 
institution. 

Proressor WituiAM Kent, until recently 
dean and professor of mechanical engineering 
in the L. C. Smith College of Applied Sci- 
ences of Syracuse University, has accepted the 
position of general manager of the Sandusky 
Foundry and Machine Company, Sandusky, 
Ohio. 

Dr. H. Morize has been appointed director 
of the Rio de Janeiro Observatory in the room 
of the late Professor L. Cruls. 

Mr. Wriaut, on December 18, again 
broke, at Le Mans, the aeroplane records for 
both duration and height of flight. In the 
morning he remained in the air one hour, 
fifty-three minutes and fifty-nine seconds, and 
in the afternoon attained an altitude of 360 
feet. 

THE expedition to the Bismarck archipelago, 
which was organized a year ago by the Prus- 
sian ministry of education, has been unfortu- 
nate in losing its leader, Dr. Emil Stephan, 
who died in New Mecklenburg on May 25. 
The leadership of the expedition has been 
taken over by Dr. ‘Kramer, whose former work 
in the western Pacific is well known. 
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It is stated in The Condor that Mr. Austin 
Paul Smith has returned from Mexico and is 
now working with the birds on the United 
States side of the lower Rio Grande in the 
vicinity of Brownsville, Texas. 


Dr. Vernon L. Ketxoae, professor of ento- 
mology at Stanford University, is spending 
the present year abroad. He will be in Paris 
until May, and may be addressed care of the 
American Express Company, 11 rue Scribe, 
Paris. 


Proressor C. V. Tower, of the University 
of Vermont, has gone abroad for graduate 
study and travel. 

Proressor Epwarp B. Tircuener, of Cornell 
University, will give at the University of 
Illinois, a series of lectures in psychology, 
probably during the latter part of March. 

Dr. Penck, professor of geog- 
raphy in the University of Berlin, and Kaiser 
Wilhelm professor in Columbia University for 
1909, has lectured before the Geographical So- 
ciety of Philadelphia, on “ The Origin of the 
Alps.” 

Ir is planned to collect $7,500 with which 
to purchase the valuable chemical library of 
the late Professor W. O. Atwater, and present 
it to Wesleyan University. The library con- 
tains more than 5,000 volumes, including about 
2,500 volumes of periodicals. 

Mr. JosepH H. Patnter, assistant in the 
division of botany, National Museum, Wash- 
ington, D. C., was drowned in the rapids of 
the Potomac on December 6, 1908, near the 
headquarters of the Washington Biologists’ 
Field Club, of which he was a member. The 
evidence tends to show that he was overturned 
in a canoe with a boy companion, Robert S. 
Wallis, and lost his life in the vain endeavor 
to rescue his friend, who was unable to swim. 
The Field Club has added to the efforts and 
incentives to recover the bodies and has 
adopted the following memorial: “ Resolved, 
That the Washington Biologists’ Field Club 
has suffered a profound loss in the death of 
Mr. Joseph H. Painter. That the club has 
the highest admiration and respect for the 
noble character and heroic sacrifice for a 
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younger companion, which appears to have led 
to Mr. Painter’s untimely end. That the club 
extends its sincerest sympathy to the bereaved 
relatives.” 


M. Cuartes E. Stuivaert, associate astron- 
omer in the Royal Observatory of Belgium, 
died on November 18, at the age of fifty-seven 
years. 

THE deaths are also announced of Dr. Hugo 
Hertzer, formerly professor of mathematics in 
the Berlin Institute of Technology, and of 
M. Charles Ballet, the French horticulturist. 


Tue fifth and sixth stories of the building 
in Washington in which the Geological Survey 
is housed were swept by fire on December 16, 
and serious loss by fire and water was suffered 
by collections, books, maps and field notes. 
This building is rented by the government; 
the need of a fireproof building for the Geo- 
logical Survey has each year been pointed out 
by the director. 

Mr. J. C. CAMPBELL, president of the Na- 
tional Bank of Commerce, Columbus, Ohio, 
has provided a fund for lectures on scientific 
subjects to be delivered under the auspices of 
the Omega Chapter of the Society of Sigma 
Xi in Ohio State University. | 


THe Naples Table Association for promo- 
ting laboratory research by women announces 
that applications for the table at the Naples 
Zoological Station should be made by March 
1, 1909. <A prize of $1,000 for the best thesis 
written by a woman, on a scientific subject, 
embodying new observations and new conclu- 
sions based on an independent laboratory re- 
search in biological, chemical or physical sci- 
ence will be awarded for the third time in 
April, 1909. Further information may be . 
obtained from the secretary, Mrs. A. D. Mead, 
283 Wayland Avenue, Providence, R. I. 


THE RESIGNATION OF PRESIDENT ELIOT 


In accepting with reluctance and keen re- 
gret the resignation of President Charles W. 
Eliot, of Harvard University, the overseers of 
Harvard College make this record of admira- 
tion and esteem: 

Called to the presidency in early manhood, he 
has administered the affairs of this university for 
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forty years with eminent skill and fidelity. Its 
vast development during his term of service has 
been mainly due to his rare wisdom, his strong 
convictions, his enterprise and his zeal. Prompt 
to initiate reforms and fearless yet prudent in 
pressing them, he has by his constructive energy 
transformed Harvard College into a great univer- 
sity, and at the same time has exerted an influ- 
ence on the educational forces of the nation which 
has largely shaped their policy, so that he stands 
to-day the leader in his age and generation. 

Nor does Harvard alone attest his greatness. 
His mental precision and unusual capacity for 
lucid and apt discrimination have enabled him to 
treat public questions with singular authority and 
with an unerring instinct for the aspiretions and 
needs of society. He has touched no subject with- 
out illuminating it; he has stood firmly for col- 
legiate and civic righteousness; and so sane have 
been his counsels, so masterly his power of state- 
ment, that he not only commands to-day the atten- 
tion of America, but he is honored by scholars and 
thinkers throughout the world. He has set an 
example to all by the simplicity of his life and by 
his absolute devotion to duty and the public in- 
terest. He lays down the cares of office volun- 
tarily at the ripe age of seventy-five while “his 
eye is not dimmed nor his natural force abated.” 
Indeed his temperament has mellowed with time, 
and he has grown young with the passing years. 

This board, to every member of which associa- 
tion with him has been a privilege, congratulates 
him warmly on his long and distinguished service, 
and expresses the sincere hope that blessed with 
health he may enjoy for years to come the rest 
which he has richly earned and the honor freely 
accorded to him by a grateful community. 

UNIVERSITY AND EDUCATIONAL NEWS 

In a special report to President Schurman, 
Director V. A. Moore, of the New York State 
Veterinary College, asks the board of trustees 
of Cornell University to petition the New 
York State Legislature for appropriations 
amounting to $375,000 for improvements and 
additions to the Veterinary College. The fol- 
lowing are the appropriations asked for in 
detail: (1) For maintenance for the college 
year 1909-10, $40,000, an increase of $10,000 
over the present appropriation. The main- 
tenance of this college as a teaching institu- 
tion will soon require at least $50,000 per 
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annum. (2) For research, experimental work 
and extension work, $10,000. This should be 
raised, as the work becomes organized, to 
$25,000. (3) For clinical buildings and equip- 
ment, $125,000. (4) For farriery, horse- 
shoeing laboratory, stable for team and 
wagons, and fence, $50,000. (5) For the com- 
pletion of the wing at the north end and the 
erection of the one at the south end of the 
main building, as originally planned, $150,000. 

Tuere are this year 403 students in the 
Graduate School of Arts and Sciences of Har- 
vard University, distributed according to the 
divisions and departments under which their 
studies chiefly lie, as follows: Semitic, none; 
ancient languages, 26 (indie philology, none; 
classics, 26); modern languages, 121 (English, 
80; German, 10; romance, 17; comparative, 
literature, 6; Scandinavian, 1; mixed, 7); his- 
tory and political science, 75 (history and gov- 
ernment, 46; political economy, 27; evenly 
divided, 2); philosophy, 48 (social ethics, 2) ; 
education, 10; fine arts, 6 (history and prin- 
ciples of the fine arts, 3; architecture, 3); 
music, 3; mathematics, 23; physics, 18; chem- 
istry, 34; engineering, 1; biology, 18 (botany, 
7; zoology, 11); geology, 6 (geology and geog- 
raphy, 4; mineralogy and petrography, 2); 
mining and metallurgy, 1; anthropology, 3. 
There are three students of the medical sci- 
ences and one of comparative philology, and 
four whose studies are miscellaneous. 


Dr. C. A. Watpo, professor in Purdue Uni- 
versity, has accepted the chair of mathematics 
at Washington University, St. Louis. 

Ar Hobart College on the William Smith 
foundation, Mr. E. H. Eaton has been ap- 
pointed professor of biology and Mr. F. P. 
Boswell assistant professor of psychology and 
mathematics. Mr. Ernest W. Dean has been 
appointed professor in chemistry. 


Tue Medico-Chirurgical College of Phila- 
delphia has established a department of 
pharmaceutic chemistry, of which Dr. George 
H. Meeker is the dean. Besides the professors 
and instructors drawn from the other faculties 
of the college, there have been added to the 
teaching force Professor F. A. Genth, as pro- 
fessor of mineralogy and assaying, and Pro- 
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fessor Charles E. Vanderkleed, as professor of 
pharmaceutic chemistry. 


DISCUSSION AND CORRESPONDENCE 


' AFTONIAN SANDS AND GRAVEL IN WESTERN IOWA 

To THE Epiror or Science: During the past 
summer investigations made by the writer for 
the Iowa Geological Survey revealed wide- 
spread deposits of Aftonian sands and gravels 
in the western part of Iowa. 

The beds, where undisturbed, in some cases 
reach a thickness of 35 feet, and furnish fine 
examples of cross-bedding and interbedding of 
sands and gravels. They lie unconformably 
between the Pre-Kansan and Kansan drifts, 
and were evidently deposited in flooded streams 
during an interglacial period. 

That the climate of this period was com- 
paratively mild is shown by the presence of 
fossil shells of species of mollusks still living 
in Iowa, belonging to the genera Unio, 
Spherium, Pisidium, Valvata, Planorbis, 
Ancylus, ete., and of numerous bones and 
teeth of extinct herbivorous mammals belong- 
ing to the genera Elephas, Mamut, Equus, ete. 
The latter were found exclusively in the coarse 
gravels, while the former occurred chiefly in 
the finer sands. 

At a number of points these sands and 
gravels were plowed and folded, and heaped 
up to a height of more than 100 feet above the 
Missouri Valley by the mass of Kansan ice 
which passed over them and in some cases 
even displaced the underlying Pre-Kansan. 

The discovery is of special interest because 
these western gravels may now be definitely 
referred to the Aftonian, and because the 
fossils present a fauna practically new to that 
horizon, and throw light upon the climatic 
conditions which existed during the period of 
deposition. B. SHIMEK 

Srare UNIVERSITY oF Iowa, 

December 14, 1908 


SCIENTIFIC BOOKS 
National Antarctic Expedition. Vol. IV., 
Zoology. London, British Museum, 1908. 
4°, pp. 6, 279, and 65 plates. (Containing) 
Solenogastres, by H. F,. Nierstrasz; Aptera, 
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by G. H. Carpenter; Schizopoda, by W. M. 

TATTERSALL; Copepoda, by R. Norris WoL- 

FENDEN ; Echinoderma, by F. Jerrrey BELL; 

Echinoderm larve, by E. W. MacBrive and 

J. C. Stimpson; Myzostomide, by R. Rirrer 

von STUMMER-FRAUENFELS; Sipunculide, by 

W. F. Lancuester; Actiniw, by J. A. 

Tetraxonida, by R. Kirkpatrick; 

and Calcarea, by C. F. JENKIN. 

Under the supervision of Mr. F. Jeffrey 
Bell, of the British Museum, another fine 
volume has been added to the series describ- 
ing the scientific results of the expedition to 
the Antarctic under Captain Scott, R.N., and 
his companions. A brief reference to the sub- 
ject-matter of the various memoirs is all that 
our space permits. 

A single species of Proneomenia was ob- 
tained in about latitude of 78° S. This is de- 
scribed by Nierstrasz in great detail, followed 
by a proposed division of the family Proneo- 
meniide into a large number of groups, based 
on the structure of the glands and radula. It 
may be heterogeneous, and the forms of which 
it is composed may be related to different 
members of the Proneomeniide. 

Carpenter reports the presence of a wingless 
insect belonging to the Collembola in moss 
from Granite Harbor in 77° S. latitude, 
though the specimens were in rather im- 
perfect condition. Enough was made out to 
allow placing it in a new genus, Gomphio- 
cephalus, of the Poduride. 

The Schizopod crustacea collected embraced 
considerably over ten thousand specimens, 
but of these the vast majority belong to a 
single species and the total number of species 
collected is only thirteen. The abundant ma- 
terial of the Discovery party enables Mr. 
Tattersall to combine under Dana’s original 
name four subsequently described species 
taken from mutations due to age, or vari- 
ability. Two species are cited as “ bipolar” 
but further investigations of the deep sea may 
reveal them as cosmopolitan. 

Of the Copepods seven proved new, and one 
new genus, Paralabidocera, is proposed by 
Wolfenden. Of the twenty-eight Antarctic 
species recognized, two are regarded as 
“bipolar,” though many have Arctic an- 


& 
{ 
4 
= 
> 


924 SCIENCE 


alogues. Twenty-five species were collected 
by the Discovery. 

Among the small collection of echinoderms 
was the Promachocrinus first obtained by the 
Challenger, six Holothurians, two species of 
Antedon, three Echini, eight Starfishes, and 
ten or eleven Ophiurans. The collection of 
larve yielded the discovery of two pelagic 
forms and of the brood-pouch in Cucumaria 
crocea. A well-marked axial sinus and pore- 
canal in the Cucumaria embryo is of im- 
portance as definite evidence of a structure 
about which doubt had previously existed. 

Two species of Myzostomide are treated in 
great detail. The sipunculoids comprise 
about thirty specimens which were all small 
and are considered as belonging to a single 
species of Phascolosoma. 

The Actinians comprised six genera and 
eight species, of which six are Antarctic, two 
having been obtained at the Auckland and 
Falkland Islands. 

The Tetraxonid sponges are exquisitely 
illustrated with colored plates of the finest 
quality. 

There are six forms of Tetractonellide de- 
scribed, of which two are new varieties. The 
species are equally divided between the genera 
Craniella Schmidt, and Cinachyra. Of 
Monaxonellida there are forty-three species, 
with four new genera. Of the species, when 
obtained, twenty-two were new to science, be- 
sides seven new varieties. 

The caleareous sponges collected comprise 
eighteen species and one variety, out of which 
six new genera and two new family groups 
have been constituted. All but five belong to 
the Heterocela. In the diseussion Jenkin 
proposes a new arrangement, founded in the 
main upon the classifications of Polejaeff and 
Dendy. The most interesting features of the 
collection are the large number of species con- 
taining chiactine spicules; five new species 
with “linked ” flagellated chambers; a sponge, 
Megapogon villosus, with larger spicules than 
any hitherto recorded for a caleareous species; 
the unusual development of the gelatinous 
mesoderm in Leucandra gelatinosa; and the 
duplicate ovum, apparently a new form of egg 
cell in Megapogon rartpilus, and Achramorpha 
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nivalis. In the latter case the ovum appears 
to be made up of two unequal parts. The 
larger part is very similar to the ordinary 
large ovum cell and contains a large trans- 
parent nucleus and a small, strongly staining, 
nucleolus. The smaller part appears to be a 
multicellular structure, consisting of a large 
inner cell surrounded by a sheath of small 
cells, but it is possible it may be a single cell, 
the large portion being the nucleus. The 
inner cell contains two structures; one 
strongly staining like the nucleolus of the 
larger part, the other a hyaline sphere packed 
with about a dozen grains of one color, and 
an odd one which stains a different shade. 
The cells forming the outer layer have each a 
nucleus and a nucleolus. This layer, or 
sheath, in some cases surrounds the inner 
sphere completely, in others only surrounds 
the outer part, not existing between the inner 
spherical cell and the twin half of the ovum. 
It is possible that the smaller twin may be a 
feeding cell for the nourishment of the larger 
twin. 

All the species of caleareous sponges were 
obtained at the winter quarters and in com- 
paratively shallow water. 


W. H. 


Hygiene and Public Health. By Louis C. 
Parkes, M.D., D.P.H., University of Lon- 
don, and Henry R. Kenwoop, M.B. Edin., 
D.P.H., London. Third Edition with Illus- 
trations. S8vo, pp. 620 with 96 illustrations. 
Philadelphia, P. Blakiston’s Son & Co. 
1907. 

The third edition of this valuable work 
under the conjoint authorship has been care- 
fully revised and brought up to date. The 
book is divided into thirteen chapters and 
deals in a very comprehensive way with Water; 
The Collection, Removal and Disposal of 
Exeretal and Other Refuse; Air and Ventila- 
tion, Warming and Lighting; School Hygiene; 
Soils and Building Sites; Climate and 
Meteorology; Exercise and Clothing; Food, 
Beverages and Condiments; The Contagia; 
Communicable Diseases and Their Preven- 
tion; Hospitals—Disinfection; Statistics; 
Sanitary Laws and Administration. 
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In the chapter on water, it is noteworthy 
that some of the large cities in Great Britain 
are rapidly following the example of ancient 
Rome to bring pure water from quite a dis- 
tance. So, for example, Glasgow is supplied 
with water from Loch Katrine, thirty-four 
miles north of the city. Manchester has re- 
cently obtained a new source of supply from 
Thirlmere, ninety miles from the city, and 
by the construction of a dam the level of the 
lake has been raised and its storage capacity 
increased. Liverpool by immense engineering 
works has impounded the waters of the 
Vyrnwy in Wales. The work involved the 
construction of a massive masonry wall across 
a narrow part of the valley, creating an arti- 
ficial reservoir four and three fourths miles in 
length and conveying the water a distance of 
sixty-eight miles. 

Birmingham is likewise engaged in the task 
of bringing water from the upper sources of 
the Wye. There can be no question as to 
the sanitary and economic effects of these 
changes. It is well known that the greatest 
reduction in typhoid-fever rates has every- 
where been accomplished when a pure water 
supply has been substituted for a previously 
contaminated one. 

The vital statistics of our own country as 
analyzed by the present writer in his address 
on the “ Conservation of Life and Health by 
Improved Water Supply, White House, 1908,” 
show that the combined average death rate 
from typhoid fever in cities with a contami- 
nated water supply was 69.4 and after the sub- 
stitution of a pure supply it fell to 19.8 per 
100,000, a reduction of 70.5 per cent. The re- 
duction in ten cities in the state of New 
York, according to a paper published in the 
Bulletin of the New York State Department 
of Health, April, 1908, amounted to 53.4 per 
cent. One of the tables based upon data ob- 
tained from Dr. Wilbur, of the Division of 
Vital Statistics, U. S. Census Bureau, shows 
that during the last twenty-five years the death 
rate from typhoid fever has fallen in fourteen 
countries and large cities from an average of 
42.3 to 18.1 per 100,000, a reduction of 54.2 
per cent. It may be urged that improved 
methods of medical treatment are responsible 
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for a considerable reduction in the death 
rates, but when we see such a striking change 
immediately after the installation of filtration 
plants as in the case of Albany, Watertown, 
Lawrence and Cincinnati, we are forced to 
the conclusion that water purification plays 
the most important role. We note that the 
authors still quote 27.08 gallons of water as a 
fair daily average per capita consumption. In 
most of our American cities the per capita 
consumption for household, trade and manu- 
facturing and municipal purposes is three to 
four times greater. 

The chapter on the collection, removal and 
disposal of excretal and other refuse is very 
complete, as are most of the English text- 
books on the subject. Attention is directed 
in the comparison of methods on page 81 to 
the fact that in Nottingham, where middens, 
pails and water closets are in use in different 
parts of the town Dr. Boobbyer has shown that 
the greatest prevalence of enteric or typhoid 
fever is to be found in the houses with 
middens and the least in the water closeted 
houses, those with pails occupying an inter- 
mediate position. In 1902 there were thrice as 
many cases of enteric fever proportionately in 
“nail” houses as in “ w. ec.” houses, and four- 
teen times as many in “midden” houses as 
in “w. houses. 

The writer in 1895 in his typhoid fever in- 
vestigation in Washington observed similar 
facts and offered as an explanation that the 
sewers carry away the filth which otherwise 
would be a source of danger chiefly through 
the agency of flies, who may carry the germs 
on their feet and infect the food supply of 
neighboring houses. 

The value of pure air and outdoor life is 
pointed out on page 169, by referring to Dr. 
Ogle’s researches which have shown “that of 
all the industrial classes, those which are the 
healthiest and have the lowest death rates are 
the gardeners, farmers, agricultural laborers 
and fishermen—those namely, whose occupa- 
tions are carried on in the open air. The 
death rate from phthisis in these cases is only 
half that of the male community generally, 
and they enjoy about the same amount of 
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freedom from diseases of the respiratory 
organs. Differences in food or housing accom- 
moderations can not account for the compara- 
tive freedom of these classes from pulmonary 
disease.” 

The causal relation of foul air to tuber- 
culosis is shown by the fact that since the 
British government has payed attention to air 
space and ventilation the death rate from 
consumption among the soldiers, sailors and 
prisoners which was formerly excessive is now 
considerably less than among the civil popula- 
tion. 

‘he dangers of sewer air are being revived 
again by recent experiments of Horrock’s at 
Gibraltar, which gave results at variance 
with those obtained by Laws and Andrews. 
He found that specific bacteria present in 
sewage may be recovered from the air of 
drains and sewers, even when the sewage is 
flowing smoothly and without splashing. He 
believes that they may be ejected into the 
air by: (a) the bursting of bubbles at the 
surface of the sewer, (b) the separation of 
dried particles from the walls of the sewers 
and pipes, and probably (c) by the ejection of 
minute droplets from flowing sewage. 

A similar explanation was offered by Uffel- 
mann over twenty years ago and Horrock’s ex- 
perimental data, which also showed that the 
disconnecting trap on a house drain prevents 
the passage of bacteria present in sewer air 
into the house drains, will naturally tend to 
revive the opinion, formerly held, that sewer 
and drain air may be the means of spreading 
infectious diseases unless the house drain and 
fixtures are properly trapped. 

The section on vitiation of air in industrial 
occupations is very complete and the table on 
page 182, giving the comparative mortality 
figures for males engaged in different dust- 
inhaling occupations shows conclusively that 
the hard, sharp and angular fragments of 
mineral and metallic dust are especially calcu- 
lated to cause irritation and abrasions of the 
respiratory passages and thus favor the in- 
vasion of the tubercle bacillus and also the 
production of other diseases of the respiratory 
organs in general. 

The book is accurate and up to date in every 
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respect and can be confidently recommended 
to all interested in hygiene and public health. 
Grorce M. Koper 
GEORGETOWN UNIVERSITY 


Soils and Fertilizers. By Harry Snyper, 
Professor of Agricultural Chemistry and 
Soils, University of Minnesota. Third edi- 
tion. 8vo, 350 pp. New York, The Mac- 
millan Company. 1908. 

The first edition of Snyder’s book, then en- 
titled “Chemistry of Soils and Fertilizers,” 
was at the time of its publication in 1899 a 
most welcome addition to the libraries of 
teachers of agriculture. It gave in logical 
and systematic form a brief course in agri- 
cultural physics and chemistry, and in the 
practise deducible therefrom, and was widely 
used in our agricultural colleges by both stu- 
dents and teachers. But the rapid advance of 
agricultural science made it advisable to pub- 
lish a revised second edition in 1905, without, 
however, materially increasing the length of 
the text. In the new, third edition we have 
instead of the 287 pages of the previous edi- 
tions, 344 pages, slightly smaller than before. 

The increase is partly due to the addition of 
illustrations, as in the excellent chapter on 
laboratory practise, which has been enlarged 
from 13 to 19 pages, and forms one of the 
most useful features of the book for the guid- 
ance of teachers, who often fail to illustrate 
the facts and principles of their course in a 
manner both attractive and profitable to their 
students. Many of these experiments and ap- 
paratuses are original with Snyder, and very 
cogent. The twelve pages of review ques- 
tions, also, are very well calculated to impress 
upon the student the practical applications of 
what is brought before him during his course, 
and to induce attention in advance of the final 
examination, in place of the “cram” so com- 
monly indulged in at the end of the session. 

The body of the text itself has been thor- 
oughly revised so as to include the results of 
the latest researches in the agricultural field, 
and one recognizes plainly the ring of the 
diction of one who knows whereof he speaks 
from personal investigation. This influence, 
difficult to define exactly, is nevertheless most 
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potent in securing the interest and attention 
of students, who instinctively recognize the 
difference between the teacher who merely 
transmits what others have said and done, and 
the one who as an active investigator has in- 
creased the store of knowledge. 

Snyder’s important researches on humus 
and the nitrogen of soils are well summarized 
and render this portion of the book especially 
valuable and complete, in showing quantita- 
tively the increase and decrease of nitrogen 
under different methods of culture, largely or 
the basis of investigations made by the author 
himself. The entire subject of soil fertility 
and fertilization is so comprehensively yet 
briefly treated, that while nothing really 
essential is omitted, one is forcibly struck with 
the immensity of the field, and the total in- 
adequacy of the time and preparation usually 
bestowed upon it even by those who are at- 
tempting to prepare themselves to be active 
workers in experiment stations. The one- 
sidedness and narrowness of the ordinary 
course of preparation for such activity is 
strongly emphasized by what, for brevity’s 
sake, Snyder has to leave unsaid in this ex- 
cellent book. But the practical applications 
of the facts and principles given are so well 
interwoven with the latter that “a peg is 
struck ” in connection with each, in the mind 
of the reader or student, and will strike the 
practical farmer as well. To both classes of 
readers, and more especially to teachers of 
agriculture, this volume will be most welcome 
and useful. 

Intended as the book is mostly for the tem- 
perate humid region, its omissions as concerns 
the arid region and the tropics are perhaps 
not a fair subject for criticism. The index 
is somewhat scantier than it should be for 
convenience of reference, when such subjects 
as alluvium, subsoil, leaching of soils, root 
penetration and others of similar importance, 
can not be conveniently located by its aid. 

E. W. Hivearp 


The New Physics and Its Evolution. By 
Lucien Poincaré. Authorized translation. 
Pp. 344. New York, D. Appleton & Co. 
1908. 
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Professor Poincaré says in his preface: 

It has occurred to me that it might be useful 
to write a book which, while avoiding too great 
insistence on purely technical details, should try 
to make known the general results at which 
physicists have lately arrived, and to indicate the 
significance of the recent speculations on the con- 
stitution of matter and of the recent discussion 
of first principles. 


One of the most interesting things to the 
physicist in this book is the author’s insist- 
ence on the atomic theory as a fundamental 
principle which he would place on a par with 
the principle of the conservation of energy 
and the principle of Carnot and Clausius (the 
second law of thermodynamics). Indeed, it 
may be said, using the author’s words, that 
the atomistic synthesis, but yesterday so de- 
cried, is to-day triumphant. 

Professor Poincaré is one of the leading 
exponents of the view, which has always been 
held by the experimentalist, that the truth of 
a theory is solely its availability for use, and 
the value of Professor Poincaré’s recent books 
lies to a great extent in the manner in which 
he sets this view before that great body of 
insistent and shameless theorists, the general 
public. 

The scope of Professor Poincaré’s book is 
sufficiently indicated by the above extract 
from his preface, and its quality is sufficiently 
indicated by the statement that it has an in- 
terest to the physicist and a value to the 
general reader. Let us, therefore, return to 
the paradoxical statement concerning the 
general public, our persistent and contented 
theorists, and let us illustrate by taking an 
example which every one should be able to 
appreciate. It is very well for a sailor, per- 
ceiving that the wind blows, to set his sails 
accordingly; and he usually knows well how 
to do it. But a sailor’s grandson who sets 
himself to studying the wind, let him be care- 
ful how he uses the idea which pervades this 
simple perception. 

Even the apparently steady flow of a great river 
is an endlessly intricate combination of boiling 
and whirling motion; and the jet of spray from 
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a hydrant, or burst of steam from the safety valve 
of a locomotive, what is to be said of such things 
as these? Or let one consider the fitful motion of 
the wind as indicated by the swaying of trees or 
as actually visible in driven clouds of dust and 
smoke; or the sweep of the flames of a conflagra- 
tion! Let one think of these things and consider 
whether it is not necessary to bring the mind to 
some narrow view before any clear line of argu- 
ment can be pursued relative thereto. 


Yes, it is necessary, and the simple idea of 
flowing, or, to put it in the usual way, the 
idea of simple flow, when properly and pre- 
cisely defined’ constitutes the basis of the sci- 
ence of hydraulics; but the general public is 
so content with ideas (theories) that they 
project them unreservedly into objectivity and 
that ends the matter in their minds. The 
wind blows and water flows, they say, and if 
one objects they claim that by blowing they 
mean what the wind actually does, although 
they admit they do not know it all. Maybe 
that is what they do mean, but such symbolism 
is worse than useless in science. A physical 
theory, or let us say rather, for the sake of 
intelligibility, a physical idea has in every 
ease a structural content which represents 
more or less completely a condition or thing 
and you do know it all. A physical theory is, 
in fact, a working model in one’s head such 
as the kinetic theory of gases, or the wave 
theory of light. 

The general public indeed are not only con- 
tent with simple practical ideas such as the 
idea that the wind blows, but they are 
theorists also in a weak and contemptible 
sense, so many of them learn elaborate 
theories which they never use—and think 
themselves fine. It is a good thing, this re- 

*See pages 219-221 of Franklin and MacNutt’s 
“Elements of Mechanics,’ The Macmillan Com- 
pany, 1907. This book is unique as an attempt 
to supplement precision of ideas and definitions 
(with due deference to the reviewer in Nature, 
who says the book is very inaccurate and has no 
reason to be) with suggestive allusions to the 
subtleties of nature in order to fortify the student 
against the confusion of boundaries between our 
logical structures and the objective realms of 
reality, a confusion which, to use Miinsterberg’s 
phrase, is “the gravest danger of our time.” 
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cent talk about truth’s being availability for 
usc. and many intelligent people would be 
surprised indeed if they could understand to 
what extent this axiom has been driven into 
scientific men. 

But let us go back to the man who says 
that the wind blows and who thinks he has in 
mind what the wind actually does, and let us 
consider whether this man’s interest is in the 
kinematics of the atmosphere or in the deeply 
laid plans of men which the wind undoes in 
havoe and disaster. Can there be any doubt 
as to what his interests really are, and as to 
what he really has in mind? It is little in- 
deed that most men know of that remarkable 
quality of science, the quality of detachment. 
Science leaves human values mostly to art and 
to the arts, and the symbolism of the artist 
and of the business man is very different from 
the symbolism of science. It would seem, in- 
deed, that art and business procedure can 
project themselves unreservedly into  ob- 
jectivity and stand unabashed; but with sci- 
ence it is not so. The ideas of flowing and 
blowing are true because the sailor and the 
lock-tender use them and they work; but the 
subtlety of nature is far beyond that of sense 
or of the understanding, and to project such 
simple ideas unreservedly into objectivity is to 
make an end to science. 

There is at the present time a general awaken- 
ing in philosophy and many scientific men seem 
to think that the world-wide talk on pragmatism 
is simply the first, long-delayed response of the 
great mass of men to the compelling philosophy 
of the experimental sciences, but it seems to the 
writer that this is by no means a complete diag- 
nosis of the situation because some of the most 
striking features of the present philosophical 
movement are to be found in the transformation 
or reversion which the philosophy of the exact 
sciences is now undergoing. A period of remark- 
able activity in the physical sciences has been 
followed by a revolution in the conduct of busi- 
ness and industry, impressing the methods of the 
physical sciences upon great numbers of men, and 
the reciprocal effect is a growing domination of 
the exact sciences by a spirit of humanism, as 
pragmatism has been called in England. Indeed, 
the changes which human interests as a whole are 
creating in the philosophy of the exact sciences 
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are no less profound and significant than the 
changes which the physical sciences have brought 
about in the conditions of human life. 

The change which is taking place in the philos- 
ophy of the exact sciences is many sided, but a 
prominent feature of it is the passing away of an 
old point of view, namely, that nature is exact 
and unvarying, that the so-called laws of the 
physical sciences are ultimate realities, and that 
great simple facts of the physical universe are 
revealed in their perfection, one after another, to 
the divining spirit of mankind. It is not easy, 
however, to characterize the point of view which 
is now becoming dominant. In one way it may 
be described as a reenthronement of sense, and it 
may be exemplified by contrasting what is said 
above with the point of view of the author of 
one of our best modern engineering treatises on 
hydraulies as indicated by the following extract: 
“Galileo said in 1630 that the laws controlling 
the motion of the planets in their celestial orbits 
were better understood than those governing the 
motion of water on the surface of the earth. This 
is true to-day, for the theory of the flow of water 
in pipes and channels has not yet been perfected.” 
[Italics ours.] No! and it never will be Per- 
fected! It would take too long to explain here 
just what is meant by this declaration, for, indeed, 
it has nothing to do with the fool idea, if, indeed, 
it ean be called an idea, that “the finite can not 
comprehend the infinite” so that “we may not 
presume to point out all the ways in which a 
God of unbounded resources might govern the 
universe.” From such inanity may the great God 
of little things deliver us! 

Every student should realize two things in con- 
nection with his study of the physical sciences. 
The first is that the study of the physical sciences 
is exacting beyond all compromise, and the second 
is that the completest science stands abashed be- 
fore the infinitely complicated array of phenomena 
of the material world except only in the assurance 
which its method gives.’ 


The new physics! Let no one imagine that 
what he calls results (which are in nearly 
every case, and especially in the popular mind, 
a more or less shameless projection of ideas 
into objectivity) constitute the new physics. 
The readiness with which the physicist can 

* Taken from a paper on “ The Study of Science 
by Young People,” New York State Education 
Department Bulletin, No. 431, pp. 65-94, Sep- 
tember, 1908. 
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nowadays meet a new group of observable 
effects with adequate instrumental and theo- 
retical tools is strikingly exemplified by the 
recent work in radioactivity. This facility of 
the modern scientific method in the realm of 
the physical sciences is the new physics, it is 
a realization of what Bacon long ago listed 
as one of the deficiencies of knowledge, 
namely, the Art of Inventing Arts, and the 


very essence of it is an increased realization _ 


of the fact that ideas are not things. 
Boundaries are no longer confused. 


W. S. 
November 22, 1908 


SCIENTIFIC JOURNALS AND ARTICLES 


In The American Naturalist for November 
Thos. H. Montgomery gives the results of 
“Further Studies on the Activities of 
Araneads,” dealing with questions of the 
snares, senses of touch and sight, and the 
average duration of life. To some it will 
seem a pity that the term Araneids was not 
used, since this termination has been much 
used by zoologists. Floyd E. Chidester has 
“Notes on the Daily Life and Food of 
Cambarus bartonius barton,’ and Austin H. 
Clark deseribes “ Some Points in the Ecology 
of Recent Crinoids,” noting some of the 
factors that influence their size and distribu- 
tion. Shorter articles are “ Evolution With- 
out Isolation” and “ A Note on the [Spawn- 
ing] of the Silverside.” The book reviews are 
unusually full and important, especially those 
on “ The Origin of a Land Flora” and “ The 
Animal Mind.” 

The American Museum Journal for De- 
cember contains an illustrated article on the 
“Exhibit Illustrating the Evolution of the 
Horse” in which it is noted that the Ameri- 
can Museum collections of fossil horses are 
larger than those of all other museums put 
together. The “ Department of Mineralogy ” 
records the reception of what is probably the 
largest mass of polybasite ever taken from a 
mine. It is announced that the “ Tuber- 
culosis Exhibit ” installed in the new wing on 
Columbus Avenue, will remain open for 
several weeks. 
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The Museum News of the Brooklyn Insti- 
tute notices the installation of an exhibit 
illustrating Mr. Abbott H. Thayer’s prin- 
ciples of obliterative shading, of a group of 
timber wolves and of a large painting showing 
the appearance of a coral reef. The main 
article in the Children’s Museum section de- 
scribes coffee culture in Guatemala. 


SPECIAL ARTICLES 


THE DETERMINATION OF THE CLAY CONTENT 
OF SOILS* 

In the method of mechanical analysis of 
soils originally devised and used in the 
3ureau of Soils of the United States Depart- 
ment of Agriculture,’ the amount of clay was 
determined—after the coarser particles had 
been separated by centrifuging—by evapora- 
ting the clay-water to small bulk in enameled- 
ware sauce pans, transferring it to platinum, 
earrying completely to dryness, and weighing 
the residue. This method was found unde- 
sirable on account of the excessive time re- 
quired for the evaporation, because many dust 
particles and fragments cracked from the lin- 
ing of the sauce pans got into the clay and 
were weighed with it, and because the transfer 
from sauce pans to platinum required much 
time and trouble and offered possibilities of 
loss. To avoid these difficulties, and espe- 
cially to increase the rapidity of the work, it 
was therefore decided to abandon the final 
transfer to platinum, and to complete the 
evaporation in the enameled-ware dishes and 
weigh the clay in them without transfer. 
For convenience in weighing and to decrease 
the likelihood of entry of dust, the enameled- 
ware sauce pans were discarded and there 


were adopted instead much smaller enameled- 
ware cups, having a capacity of about 300 c.c. 
and weighing about 180 grams. This method 
has the disadvantage of requiring a much 
heavier balance, but the determinations seem 
none the less accurate, and a great saving of 
time has been effected. 

It is now thought that the method may be 

1Published by permission of the Secretary of 


Agriculture. 
2See Bulletin No. 24, Bureau of Soils, U. 8S. 
Department of Agriculture (1904). 
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still further shortened in the case of routine 
analyses by abandoning altogether the direct 
determination of clay and obtaining its per- 
centage by difference. The error thus intro- 
duced will probably be far less than that in- 
volved in the centrifugal (or other) separa- 
tion of the clay from the silt, and both errors 
are almost certainly within the limits of varia- 
tion which may be expected between different 
samples of the same soil. In one hundred 
consecutive analyses taken at random from the 
recent files of the Bureau of Soils the varia- 
tions between the percentage of clay as 
directly determined and that found by differ- 
ence ranged between 0 and 2.28 per cent. In 
two cases the variation was over 2.00 per 
cent.; in three cases, between 2.00 per cent. 
and 1.50 per cent.; and in six cases between 
1.50 per cent. and 1.00 per cent. In all other 
cases the variations were 1.00 per cent. or less. 

It is indeed not improbable that in many 
eases the determination by difference is the 
more accurate, as all errors due to access of 
dust or to loss of clay water are thus avoided. 
Errors due to a not impossible change in the 
state of hydration of the clay are also elimi- 
nated. It is believed that in the vast ma- 
jority of cases the difference method in 
clay determination will be accurate within 
1.00 per cent., and no greater accuracy is 
necessary or even desirable for purposes of 
soil classification. The saving in time is at 
least 30 per cent., and is believed to be well 
worth while in routine laboratories making a 
large number of analyses. The direct de- 
termination must, of course, be retained for 
cases of especial importance, or where a check 
is necessary and is probably also advisable for 
students’ use, and for use in small labora- 
tories. 

C. C, FLETCHER 


BUREAU OF SOILs, 
U. S. DEPARTMENT OF AGRICULTURE 


NOTES ON THE ATROPHY OF THE EYE OF RAJA 
ERINACEA 
In the skate, Raja erinacea, a clearly defined 
ease of complete atrophy of the left eyeball 
was observed in our course this fall. 
The brownish integument continued without 
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any marked change over the region of the eye, 
the only indication of the place where the 
eye should be being a slight absence of pig- 
ment and a more delicate texture. When the 
dorsal integument was removed, no evidence 
of an eyeball was to be noted. The optic 
pedicel was present and in a normal condi- 
tion as to both size and position. The several 
recti muscles were recognized with difficulty. 
Their origin was as in the right eye, but they 
were inserted into loose connective tissue sur- 
rounding the optic pedicel with their fibers 
from 2 to 5 mm. long. The fibers in the recti 
muscles of the right eye were 10-15 mm. long, 
which indicates something of the amount of 
degeneration of the recti muscles in the 
atrophied eye. 

The trochlear, oculo-motor and abducens 
nerves were each found piercing the cranial 
capsule and passing to the short and mostly 
fused recti muscles. So far as one could de- 
termine by a gross examination, these nerves 
were the same as those passing to the fully 
developed eye, except much shorter. The 
optic merve was surrounded by a greater 
amount of connective tissue than in the 
normal eye and terminated distally and ab- 
ruptly at the end of the optic pedicel, with 
which it was closely united. 

Two explanations are suggested for the dis- 
appearance of this eye. First, the loss of the 
eyeball was due to some injury. If such were 
the cause, then one would expect to find some 
evidence in the form of a scar, etc., but noth- 
ing was seen which pointed conclusively to any 
previous injury. Secondly, for some reason of 
which we have no knowledge, the embryonic 
eyeball tissues were arrested in their develop- 
ment. This seems the more probable as the 
integument over the eye was so much like the 
rest of the skin. The material was not fixed 
satisfactorily for a histological study. 


W. M. SMALLWwoop 
ZOOLOGICAL LABORATORY, 
Syracuse UNIVERSITY 


THE CONVOCATION WEEK MEETINGS OF 
SCIENTIFIC SOCIETIES 


Tue American Association for the Advancement 
of Science and the national scientific societies 
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named below will meet at the Johns Hopkins 
University, at Baltimore, during convocation week, 
beginning on December 28, 1908: 


American Association for the Advancement of 
Scienoe.—Retiring president, Professor E. I. 
Nichols, Cornell University; president-elect, Pro- 
fessor T. C. Chamberlin, University of Chicago; 
permanent secretary, Dr. L. O. Howard, Cosmos 
Club, Washington, D. C.; general secretary, 
Dr. J. Paul Goode, University of Chicago. 

Local Ewaecutive Committee—William  H. 
Welch, M.D., chairman local committee; Henry 
Barton Jacobs, M.D., chairman executive com- 
mittee; William J. A. Bliss, secretary, Joseph S. 
Ames, William B. Clark, R. Brent Keyser, Eugene 
A. Noble, Ira Remsen, John E,. Semmes, Francis 
A. Soper, Hugh H. Young. 

Section A, Mathematics and Astronomy.-—Vice- 
president, C. J. Keyser, Columbia University; 
secretary, Professor G. A. Miller, University of 
Illinois, Urbana, Illinois. 

Section B, Physics.—Vice-president, Professor 
Carl E. Guthe, State University of Iowa; secre- 
tary, Professor A. D. Cole, Ohio State University, 
Columbus, O. 

Section OC, Chemistry.—Vice-president, Professor 
Louis Kahlenberg, University of Wisconsin; sec- 
retary, C. H. Herty, University of North Carolina, 
Chapel Hill, N. C. 

Section D, Mechanical Science and Engineering. 
—Vice-president, Professor Geo. F. Swain, Massa- 
chusetts Institute of Technology; secretary, G. W. 
Bissell, Michigan Agricultural College, East Lan- 
sing, Mich. 

Section E, Geology and Geography.—Vice-presi- 
dent, Bailey Willis, U. 8S. Geological Survey; 
secretary, F. P. Gulliver, Norwich, Conn. 

Section F, Zoology.—Vice-president, Professor 
C. Judson Herrick, University of Chicago; secre- 
tary, Professor Morris A. Bigelow, Columbia Uni- 
versity, New York City. 

Section G, Botany.—Vice-president, Professor 
H. M. Richards, Columbia University; secretary, 
Professor H. C. Cowles, University of Chicago, 
Chicago, Il. 

Section H, Anthropology.—Vice-president, Pro- 
fessor R. S. Woodworth, Columbia University; 
secretary, George H. Pepper, American Museum 
of Natural History, New York City. 

Section I, Social and Economic Science.—Vice- 
president, Professor W. G. Sumner, Yale Univer- 
sity; secretary, Professor J. P. Norton, Yale Uni- 
versity, New Haven, Conn. 


~ 
2 
? 
\ 
Ke 
AL 
i 


932 SCIENCE (N.S. Von. XXVIII. No. 730 


Section K, Physiology and Eaperimental Medi- 
cine.—Vice-president, Professor Wm. H. Howell, 
Johns Hopkins University; secretary, Dr. Wm. J. 
Gies, College of Physicians and Surgeons, Columbia 
University, New York City. 

Section L, Education.—Vice-president, Professor 
John Dewey, Columbia University; secretary, 
Professor C. R. Mann, University of Chicago, 
Chicago, Ill. 

The American Society of Naturalists.—Decem- 
ber 31. President, Professor D. P. Penhallow, 


McGill University; secretary, Dr. H. McK. 


Knower, The Johns Hopkins Medical School, Bal- 
timore, Md. Central Branch. President, Professer 
R. A. Harper, University of Wisconsin; secretary, 
Professor Thomas G. Lee, University of Minnesota, 
Minneapolis, Minn. 

The American Mathematical Society.—December 
30, 31. President, Professor H. S. White, Vassar 
College; secretary, Professor F. N. Cole, 501 West 
116th St., New York City. 

American Federation of Teachers of the Mathe- 
matical and Natural Sciences.—December 28, 29. 
President, H. W. Tyler, Boston, Mass.; secretary, 
Professor C. R. Mann, University of Chicago, 
Chicago, 

The American Physical Society.—President, 
Professor E. L. Nichols, Cornell University; sec- 
retary, Professor Ernest Merritt, Cornell Univer- 
sity, Ithaca, N. Y. 

The American Chemical Society.—December 29- 
January 1. President, Professor Marston T. Bo- 
gert, Columbia University; secretary, Professor 
Charles L. Parsons, New Hampshire College, Dur- 
ham, N. H. 

The Geological Society of America.—December 
29, 31. President, Professor Samuel Calvin, Uni- 
versity of Iowa; secretary, Dr. E. O. Hovey, 
American Museum of Natural History, New York 
City. 

The Association of American Geographers.— 
January 1, 2. President, Dr. G. K. Gilbert, U. 8. 
Geological Survey; secretary, Professor Albert P. 
Brigham, Colgate University, Hamilton, N. Y. 

The American Society of Vertebrate Paleontolo- 
gists —December 28-30. President, Professor 
Richard Swan Lull, Yale University; secretary, 
Dr. W. D. Matthew, American Museum of Nat- 
ural History, New York City. 

The American Society of Biological Chemists.— 
December 28-30. President, Professor John J. 
Abel, The Johns Hopkins University; secretary, 
Professor William J. Gies, 437 West 59th St., 
New York City. 


The American Physiological Society.—December 
29-31. President, Professor W. H. Howell, Johns 
Hopkins University; secretary, Dr. Reid Hunt, 
Hygienie Laboratory, 25th and E Sts., N. W., 
Washington, D. C. 

The Association of American Anatomists.—De- 
cember 29-31. President, Professor J. Playfair 
McMurrich, University of Toronto; secretary, 
Professor G. Carl Huber, 1330 Hill St., Ann 
Arbor, Mich. 

The Society of American Bacteriologists.—De- 
cember 28—January 2. Vice-president, Professor 
H. L. Russell, University of Wisconsin; secretary, 
Dr. Norman MacL. Harris, University of Chicago, 
Chicago, Ill. 

The American Society of Zoologists.—Eastern 
Branch, December 29-31. President, Professor 
William Morton Wheeler, Harvard University; 
secretary, Dr. Lorande Loss Woodruff, Yale Uni- 
versity, New Haven, Conn. Central Branch, De- 
cember 28-30. President, Professor E. A. Birge, 
University of Wisconsin; acting secretary, Pro- 
fessor Thomas G. Lee, University of Minnesota, 
Minneapolis, Minn. 

The Entomological Society of America.—De- 
cember 29, 30. President, Professor W. M. 
Wheeler, Harvard University; secretary, J. 
Chester Bradley, Cornell University, Ithaca, N. Y. 

The Association of Economic Entomologists.— 
December 28, 29. President, Professor 8S. A. 
Forbes, University of Illinois; secretary, A. F. 
Burgess, Washington, D. C. 

The Botanical Society of America.—Dece ‘1. 
29-31. President, Professor W. F. Ganong, Smith 
College, Northampton, Mass.; secretary, Professor 
D. S. Johnson, Johns Hopkins University, Balti- 
more, Md. 

American Nature Study Society.—December 30, 
31. President, Professor L. H. Bailey, Cornell 
University; secretary, Professor M. A. Bigelow, 
Teachers College, Columbia University, New York 
City. 

Sullivant Moss Ohapter.—President, Dr. T. 
C. Frye, Seattle, Wash.; secretary, Mr. N. L T. 
Nelson, St. Louis, Mo. Address: Mrs, Annie Mor- 
rill Smith, 78 Orange St., Brooklyn, N. Y. 

Wild Flower Preservation Society.—President, 
Professor Chas. E. Bessey; secretary, Dr. Charles 
Louis Pollard, New Brighton, N. Y. 

The American Anthropological Association.— 
December 28-January 2. President, Professor 
Franz Boas, Columbia University; secretary, Dr. 
Geo. Grant MacCurdy, Yale University, New 
Haven, Conn. 
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The American Folk-lore Society.—Week of De- 
cember 28. President, Professor Roland B. Dixon, 
Harvard University; secretary, Dr. Alfred M. 
Tozzer, Harvard University, Cambridge, Mass. 

The American Psychological Association.—De- 
cember 29-31. President, Professor G. M. Strat- 
ton, University of California; seeretary, Professor 
A. H. Pierce, Smith College, Northampton, Mass. 

The American Philosophical Association.—De- 
cember 29-31. President, Professor Hugo Mtinster- 
berg, Harvard University; secretary, Professor 
Frank Thilly, Cornell University, Ithaca, N. Y. 

Southern Society for Philosophy and Psychol- 
ogy.—Convocation week. President, Professor J. 
MacBride Sterrett, The George Washington Uni- 
versity; secretary, Professor Edward Franklin 
Buchner, The Johns Hopkins University, Balti- 
more, Md. 


SOCIETIES AND ACADEMIES 
THE GEOLOGICAL SOCIETY OF WASHINGTON 


Art the 208th meeting of the society, held at 
the Cosmos Club, on Wednesday evening, October 
28, 1908, under informal communications, Mr. J. 
S. Diller discussed briefly wind-blown grains of 
quartz in limestone. 


Regular Program 


Geologic Studies in Southwestern Alaska: Mr. 

WaLiace W. ATwoop. 

The island of Unga, a portion of the Alaskan 
Peninsula north of Unga in the vicinity of Balboa 
and Herendeen bays and a district in the vicinity 
of Chignik Bay were visited during the past sum- 
mer with a view to determining the stratigraphy 
of the coal-bearing horizon. The island of Unga 
was found to consist chiefly of igneous rocks. On 
the north end of the island there are some lignite- 
bearing beds that immediately underlie Miocene 
sediments. The lignite-bearing beds have been de- 
termined on the basis of plant remains to belong 
to the Kenai horizon. Small patches of Miocene 
were found at various localities on Unga, Popof 
and the mainland. 

In the Balboa-Herendeen Bay district a thick- 
ness of over 5,000 feet of sediments was found 
from which Eocene shells and Kenai plants were 
secured. The beds which yielded the marine shells 
were interstratified with the leaf-bearing beds in 
a conformable series. This great series of Eocene 
beds was traced eastward through the central 
portion of the peninsula to Chichagof Cove, where 
Dr. Palache secured marine Eocene shells. The 
age of the Kenai leaves has been a confusing 
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problem in Alaska and the association of these 
leaves with marine shells is very gratifying. The 
Eocene belt has been folded and faulted and large 
masses of granitic rock have been intruded into 
it. These intrusions are in the forme of dikes, 
sills and laccoliths. North of the Eocene belt 
formations of Upper Jurassic, Lower and Upper 
Cretaceous were found. The Herendeen Bay coal 
field is located in the Cretaceous area and the 
coal is of Upper Cretaceous age. The structural 
relationship between the Upper Jurassic and 
Lower Cretaceous is that of conformity. Between 
the Lower Cretaceous and the Upper Cretaceous 
there is a faunal break, but no structural break 
was found at that horizon. Between the Upper 
Cretaceous and Eocene beds there does not appear 
to be any structural break but the faunal material 
received is not complete. Near the close of the 
Eocene times there were igneous intrusions, vol- 
canic outbreaks and deformation. Miocene beds 
rest, at most places, unconformably upon under- 
lying formations, although on the north end of 
Unga Island sedimentation was continuous from 
the Eocene on into the Miocene times. 

Since the Miocene beds were deposited there has 
been further deformation and vulcanism in the 
region and volcanic activity has continued up to 
the present time. 

The work in the Chignik district consisted 
chiefly in an examination of the coal field. The 
faunal material from that area has not yet been 
examined, but it is expected that the same hori- 
zons that were found in the Herendeen Bay dis- 
trict are represented in the Chignik area. Fossil 
shells and plants are there closely associated and 
it is expected that further light on the Kenai 
problem will be afforded by the collections secured 
from that place. 


New Occurrence of Willemite and Anhydrite: 

Mr, W. LINDGREN. 

Anhydrite occurs in the Cactus mine at New- 
house, southern Utah. The mineral accompanies 
the chalcopyrite of that copper mine as a primary 
gangue mineral and is associated with tourmaline 
and a small amount of calcite and siderite. The 
hydration of the anhydrite results, of course, in 
the formation of gypsum, which mineral is abun- 
dantly found throughout the mine. 

Willemite as a commercially important min- 
eral of zine ores is mined at Tres Hermanas in 
southern New Mexico. The mineral forms dense 
masses consisting of slender hexagonal prisms, 
and is associated with calcite, a little smithsonite, 
and calamine, as well as hydro-zincite. The occur- 
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rence is in the oxidized portion of a contact meta- 
morphic deposit in limestone at the contact with 
quartz-porphyry. A number of carloads of this 
mineral were shipped in 1905. The mineral was 
identified by analysis. 


Lines of Inference in Paleogeographic Studies: 

Mr. BaILtey WILLIs. 

The primary difficulty in attempting to draw 
a map of North America, for example, to repre- 
sent the contiment as it was during a given period, 
is to select facts which may be assumed to have 
had approximate synchronism. The New York 
Trenton, for instance, can not be narrowly cor- 
related with an equivalent in the Mississippi 
Valley region or in the Nevada basin, even where 
the sequence of Ordovician strata is unbroken 
and the Trenton interval is represented by some 
part of the sediments. Hence, in treating a large 
area, it becomes necessary to accept approximate 
correlations and to present a sequence of geo- 
graphic changes or a tendency toward a certain 
geographic state, rather than a definite state 
which may have been attained at a definite time. 
The data of paleogeography are: (1) the criteria 
of overlap and shore sediments to determine 
coasts; (2) the distribution of marine sediments 
to determine known seas; (3) the arrangement 
of oceanic depths, negative continental elements 
and positive continental elements, to determine 
possible extensions of the more or less probable 
lands and seas. 

From this consideration of stratigraphic data 
there results in any case a certain possible dis- 
tribution of lands and seas which may be tested 
in the following manner. Under the supposed 
conditions and under general laws of atmospheric 
and oceanic circulation, ocean currents presumably 
took certain courses. If the lithologic and faunal 
facies of marine deposits (local modifying influ- 
ences apart) are determined primarily by oceanic 
currents and distributed accordingly, then the 
courses of the currents deduced from the supposed 
arrangement of lands and seas should lead to a 
distribution of facies corresponding broadly with 
the observed deployment of facies over the con- 
tinent. 

Applying these criteria to a definite problem, 
it is suggested that the marine circulation during 
Trentonian time developed into a central epicon- 
tinental current, which flowed northward from 
the Gulf of Mexico; bathed the shores of Colorado 
on the west and Appalachia on the east; spread 
around the Ozark and Wisconsin islands, and 
penetrated across the Laurentian region to the 


[N.S. Vor. XXVIII. No. 730 


Arctic. Return currents flowed southward along 
the St. Lawrence and Champlain trough and con- 
tinued along the shore of Appalachia between the 
northward-flowing current and the land and their 
effect extended to Alabama and Arkansas. A 
similar current flowed south along the trough of 
the Rocky Mountains in British Columbia at 
least as far as the forty-ninth parallel. The 
distribution of two very distinct Ordovician facies, 
the Galena-Trenton and the Normanskill facies, 
appears to correspond with the deductions re- 
garding currents. 
8S. SMITH, 
Secretary 


THE TORREY BOTANICAL CLUB 


Tue first meeting of the season, held at the 
Museum of Natural History, on October 13, 1908, 
was called to order at 8:20 p.m. by Dr. Howe in 
the absence of other officers. Mr. George V. Nash 
was elected chairman. There were fourteen per- 
sons present. The resignation of Dr. C. Stuart 
Gager as secretary of the club, occasioned by his 
removal to the University of Missouri, was read, 
and accepted with regret, after an expression of 
the value of his services to the club. 

The scientific program consisted of informal 
reports on field observations by members. Pro- 
fessor F. E. Lloyd was called upon first and 
spoke of his recent experiences in Mexico. He 
exhibited field notes and photographs of cacti col- 
lected largely in northern Zacatecas, Mexico; in a 
restricted region, about sixty species are found. 
Four species of Opuntia are reported to be new: 
there were no species of Echinocereus. Owing to 
the fact that cacti in conservatories often exhibit 
very different behavior from that in their natural 
habitat, the importance of such field study of the 
group is to be emphasized. 

Professor Lloyd then spoke on the bionomics of 
Parthenium argentatum, known in Mexico as 
guayule. From this plant a large amount of 
commercial rubber is obtained; the rubber occurs 
in masses in cells of the pith, medullary raya 
and cortex, and is extracted by mechanical means. 
In addition to reproducing freely by seed, there 
is an interesting method of vegetative reproduc- 
tion. The plant has, besides a tap-root system, 
long and slender horizontal roots near the surface, 
from which new shoots arise and produce new 
plants at a distance of a meter or more from the 
main plant. There may be from two to six of 
these shoots arising from one point, producing 
such a different habit that such plants may be 


4 
4 
“| 
| 
a 
atk 


DECEMBER 25, 1908] 


easily distinguished from the seedlings with their 
single trunk. A piece of the stem of Landolphia, 
a tropical liana, was exhibited. In this case the 
latex coagulates in the canals and the rubber is 
extracted by mechanical means. 

Mr. R. S. Williams spoke briefly of his five 
months’ experience in Panama, particularly on 
the climatic and soil conditions as affecting vege- 
tation. 

Dr. E. B. Southwick exhibited a peculiar mon- 
strosity of Zea Mays. Mr. Nash reported the 
discovery of the rare orchid, Epipactis viridiflora, 
at Letchworth Park. 

Tracy E. HAZEN, 
Secretary pro tem. 


THE meeting of October 29, 1908, was called to 


order at the New York Botanical Garden at 3:30 
p.M., Dr. M. A. Howe being asked to take the 
chair. Mr. Perey Wilson was elected secretary. 

A microscopic preparation of the red snow 
plant, Spherella nivalis, collected this autumn on 
Cape York, Greenland, was exhibited by Dr. N. L. 
Britton, who received it from the secretary of the 
Peary Arctic Club. Dr. Tracy Hazen gave a brief 
description of this interesting plant and raised 
certain questions still unsolved concerning it. 

The first subject on the published program was 
“A Reeent Collection of Mosses from Panama,” 
by Mr. R. S. Williams. The following synopsis 
of this paper was written for the secretary by 
Mr. Williams: 

“ For the time spent in the field this was much 
the smallest collection of mosses ever made by the 
speaker. It may be accounted for partly by the 
fact that most of the work was done in the latter 
part of the dry season, namely, during the last 
week of February, through March and about three 
weeks of April, and partly because of the low level, 
mostly under 300 feet elevation, at which much 
of the collecting was done. 

“In the city of Panama are a number of fine 
old ruins more or less overgrown with shrubs and 
smaller plants, but not a single species of moss 
was observed. On going to Penonome, some hun- 
dred miles west of the Canal Zone on the Pacific 
coast the conditions were found to be much the 
same. One species of moss, however, was found 
abundantly fruiting in a cultivated field of cas- 
sava. This was Bryuwm coronatum Schwaegr., a 
world-wide species of the tropics and occurring as 
far north as Florida. On going a few miles back 
of the town among the foothills and low moun- 
tains, various mosses become not uncommon, grow- 
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ing chiefly on trees, but even here very few species 
were obtained in anything like good fruiting con- 
dition. On leaving Penonome a trip was made 
southeast of the canal along the Pacific coast 
about 100 miles to the Gulf of San Miguel and 
up the Tuira River about 70 miles into the in- 
terior to the mining camp of Cana. Here much 
more favorable conditions were found, Cana being 
situated at an altitude of 2,000 feet above the sea 
with the Espirito Santo Mountains just back of 
the town rising 5,000 feet higher. Mosses and 
liverworts were fairly abundant and at a more 
favorable season doubtless a large collection might 
be made. 

“ Of the thirty species brought back from both 
sides of the Canal Zone, five sixths are known 
to be South American. Two of these, Pilotrichum 
amazonum Mitt., collected originally by Spruce 
on the Amazon, and Lepidopilum brevipes Mitt., 
founu by Spruce in the Andes at 3,000 feet, had 
not been since reported by any other collector. 
The five remaining species appear to be unknown 
outside of Central America. They are Syrrhopo- 
don Bernoullii C.M.; a species belonging to the 
very large genus Macromitrium, apparently un- 
described; a species of Cryphea, also undescribed, 
and bearing numerous propagula on the stems; 
Porotrichum cobanense C.M. and Cyclodictyon 
Liebmanni Schimp., these last two being previ- 
ously known only from the type localities.” 

The second announced paper, “ The Morphology 
of Tenioma,” by Miss Elizabeth I. Thompson, was 
not read, Miss Thompson being absent. 

Dr. N. L. Britton gave a brief account of Rhip- 
salis, a genus of the Cactacee whose members are 
pendulous from tree trunks or rocks. Most of 
these plants occur in tropical America, but a few 
species, strange to say, are found in tropical east 
Africa. Of the fifty-three species that have been 
recognized, the speaker discussed chiefly those of 
Mexico, Central America and the West Indies, 
illustrating his remarks with herbarium speci- 
mens. 

Dr. Tracy Hazen described in detail an interest- 
ing phase in the development of a species of 
Chetophora found in the brook flowing through 
the herbaceous valley of the New York Botanical 
Garden. This investigation is, however, not yet 
complete. Dr. Hazen stated incidentally that the 
algal flora of this brook appeared to be consider- 
ably richer now than it was a few years ago, and 
a discussion followed as to the presence of addi- 
tional forms, some attributing it to insects, frogs 
and other minor aquatic animals, and others to 
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the wild ducks that frequent this brook through 
the summer season. W. A. MUBRILL, 
Secretary pro tem. 


Tue club met at the American Museum of 
Natural History on November 10, 1908, and was 
called to order by Vice-president Burgess at 8:15 
P.M. About 95 persons were present. 

After the reading of the minutes of the meeting 
of Uctober 29, Dr. N. L. Britton delivered the lec- 
ture of the evening on “ Trees of the Vicinity of 
New York.” The lecture was illustrated by lan- 
tern slides from the Van Brunt collection and was 
of a popular nature. The trees were taken up in 
a biological order, beginning with the gymno- 
sperms, and the photographs exhibited illustrated 
both the general habit of the trees discussed and 
the details of their flowers and fruit. 

MARSHALL A. Howe, 
Secretary pro tem. 


SECTION OF GEOLOGY AND MINERALOGY OF THE 
NEW YORK ACADEMY OF SCIENCES 


‘A REGULAR monthly meeting of the section was 
held October 5 in the academy rooms at the 
American Museum of Natural History. Four 


papers were presented, as follows: 


Outline of the Geology of Long Island, N. Y.: 

Professor W. O. CrosBy. 

Professor Crosby is of the opinion that the 
Pleistocene history of Long Island is relatively 
simple, and the known facts are accounted for by 
a single ice-invasion. The recent reference of the 
underlying lignitic and pyritie Chesapeake (Mio- 
cene) clays and the Lafayette (Pliocene) yellow 
gravel to the Pleistocene glacial series is believed 
to be a mistake. From the early Pleistocene up- 
lift dates the cuesta of Long Island, to which 
Long Island Sound holds the relation of an inner 
lowland. This lowland is still floored by Creta- 
ceous clays and sands. The transverse valleys 
and deep bays of the north shore of Long Island 
are essentially preglacial, though greatly modified 
by glacial erosion and deposition. 


The Production of Low-grade Copper Ore in the 

West: Professor James F. Kemp. 

The speaker presented a brief description of the 
recent development of the so-called “ low-grade” 
copper mines in Bingham Cafion, Utah, and at 
Ely, Nev. By means of maps the geographical 
situation was made clear and the geological rela- 
tions were outlined. The ores consist of bodies of 
silicified and brecciated porphyry, impregnated 
with chalcocite. They are mined by means of 
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steam shovels, in huge open cuts. They range in 
copper from less than two to two and a half per 
cent. The operation and processes of the mills 
and smelters were briefly outlined. The paper was 
based upon visits made the past summer. 


Limestones Interbedded with the Fordham Gneiss 
in New York City: Dr. CHartes P. BERKEY. 
The discovery of beds of limestone at three 

points in such relation as to indicate interbed- 
ding with the banded gneisses was announced. 
This is an additional feature of similarity between 
the gneisses of the Highlands and the Fordham at 
its type locality. The largest bed is about 27 
feet thick and is exposed in the east wall of the 
new Jerome Park Reservoir at 205th Street. In 
all cases these limestones are very impure and 
coarsely crystalline, carrying many unusual min- 
erals arising chiefly from recrystallization. Chon- 
drodite and actinolite are abundant. Sphalerite 
and galenite are also found. 


Continental Formations of the North American 

Paleozoic: Professor A. W. GRABAU. 

The change of opinion in regard to conditions 
under which many of the well-known sedimentary 
formations are originally deposited was outlined. 
A tabulated list of those formations of the Ap- 
palachian region whose characters seem to indi- 
cate continental origin was exhibited and the 
evidence was briefly discussed. This article is to 
be published in full in ScrENcE. 

CHARLES P. BERKEY, 
Secretary of Section 


WASHINGTON SECTION OF THE AMERICAN 
CHEMICAL SOCIETY 


THe 185th meeting was called to order by 
President Walker on Thursday evening, November 
12. The attendance was 90, this large number 
being due to the fact that many visiting members 
of the A. O. A. C. were present. The following 
papers were read: 

“Color of Lead Chromate,” E. E. Free. 

“ Absorption of CO, by Moist Oxide,” W. 0. 
Robinson. 

“ Solubility of Gold in Salt Solutions,” W. J. 
McCaughey. 

“The Distribution of NaNO, in the United 
States,” C. E. Munroe. 

Three members of the society were elected as 
councilors to the American Chemical Society, viz., 
L. M. Tolman, E. T. Allen and E. M. Chace. 

J. A. LECLERC, 
Secretary 


4 


wie 


ty UNIV. OF 
DEC BO 


SCIENC 


SINGLE COPIEs, 15 Crs. 


New SERIEs 
VoL, XXVIII. No. 730 FRIDAY, DECEMBER 25, 1908 ANNUAL SUBSCRIPTION, $5.00 


BALOPTICON MODEL 


T= school without a Projection Apparatus is deprived of one 


of the most useful factors in school work from both an 
educational as well as social viewpoint. Our Model C is sold 
at a price which brings it within the reach of every school. 


@ Send for illustrated circular and price list. 
q Lantern C complete with electric lamp, $50.00; with 


acetylene burner, $45.00. | 
@PRISM is a little magazine of lens information. Send for copy. ‘ 


@ Our Name on a Laboratory Apparatus, Photographic Lens, Field Glass, 
Microscope, Scientific or Engineering Instrument is our Guarantee. 


BAUSCH & LOMB OPTICAL COMPANY | £ 


Carl Zeiss, Jena 
Offices: 
Nev. York 
Boston 
Chicago 
ROCHESTER, N. Y. 


| 
E 
ua 
eorge N. Saegmuller 
Franci 
rancisco 
ington 
a 


ii SCIENCE—ADVERTISEMENTS 


Professor Lowell’s Notable Study of Mars 


Mars the Abode Life 


The book is based on a course of lectures delivered at the Lowell 
Institute in 1906, supplemented by the results of later observations. 
It is, in the large, the presentation of the results of the author’s re- 
search into the genesis and development of what we call the world ; 
not the mere aggregating of matter, but the process by which that 
matter comes to be individual as we find it. He bridges with the new 
science of planetdlogy the evolutionary gap between the nebular 
hypothesis and the Darwinian theory. 


It was during the delivery of the series of Lowell Lectures that the 
Listener in the Boston Transcript described his reasoning as ‘‘ racy, 
brilliant in style, daring in imagination, building a convincing thesis.” 


Mars and Its Canals 


The book makes fascinating reading and is intended for the average 
man of intelligence and scientific curiosity. It represents mature 
reflection, patient investigation and observation, and eleven years’ 
additional work and verification . . . It is the work of a scientist 
who has found inspiration and joy in his work ; it is full of enthusiasm, 
but the enthusiasm is not allowed to influence unduly a single con- 
clusion . . . The book is full of quotable sayings and delightful 
things . . . We have here science, reality, that is infinitely stranger 


and more thrilling than the most imaginative fiction. 
Chicago Evening Post. 


Each is illustrated with reproductions of exceptional photographs, some of them 
in colored plates. Price of each, $2.50 net, by mail, $2.70. 


Published by THE MACMILLAN COMPANY 


64-66 Fifth Avenue, New York 
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The Scientific Shop 
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Special Instruments of W. Watson & Sons 
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For The Agriculturist 


DAVENPORT — THE PRINCIPLES OF 
BREEDING 


The principles in this comprehensive work are the 
foundations of modern successful breeding. 


LYON and MONTGOMERY—EXAMIN- 
ING and GRADING GRAINS 


A valuable aid to agriculturists who want a careful 
guide in the selection and study of field crops. 


PLUMB—TYPES and BREEDS OF FARM 
ANIMALS 


A complete, clear and beautifully illustrated volume 
containing a brief description of all the breeds of farm 
animals. 


PENHALLOW — A MANUAL OF THE 
NORTH AMERICAN GYMNOSPERMS 


This concise, systematic account of almost every 
known North American Gymnosperm is invaluable 
to the forester. 


GINN & COMPANY, Publishers 
BOSTON NEW YORK CHICAGO LONDON 
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Advertising like this costs 10c per line. These are some of 
jour wants. Whatare yours? Give usall details. 

American Association Advancement of Science, Proceedings 
1880-1899, 22 vols. in wrap, ers, for sale at $11. 


| American, English, French and German Chemical periodicals 


Muscatine, lowa. | 


the Experiment Station, paying from $600 to $1000 per | 


annum will be open July 1, 1909, or earlier. Applications 
from young women with general training in biology and 
qualified in bacteriology, histology, stenography and type- 
writing ; or from young men with a training in the essentials 
of pathology and bacteriology, should be addressed at once 
to the Division of Biology, Agricultural Experiment Ste- 
tion, Kingston, Rhode Island. 


| 


complete sets or odd vols. wanted at half list price. 
Bibliographies, best each science wanted at half price and 
good ones covering recent years up to date for sale cheap. 
Dictionaries ; Century, Murray, Standard, etc., about half 
list prices, well bound and in first rate condition. 

Faraday’s works, complete or odd vols. wanted at about half 
the prices at which they were published. 

International catalogue of Scientific literature, lst 3 years 
(thin paper) for sale (later years wanted) at $60 each year. 
Pub. at $85 (thin paper $91). See Science July 3. 

Science 1905 to date for sale at 50c. per vol., earlier vols. 
wanted. Send for list of odd nos, wanted and for sale. 

We buy and sell second-hand books, etc., usually at 10 per 
cent commission. Some customers rent—See ad last issue 
of each month and send your wants with all details to 
The Exchange, 1444 Broadway. New York. 
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SCIENCE 


AWEEKLY JOURNAL DEVOTED TO THE AD.- 
VANCEMENT OF SCIENCE, PUBLISHING 
THE OFFICIAL NOTICES AND PROCEED- 
INGS OF THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 


Entered in the post-office at Lancaster, Pa., as second 
class matter. 


TERMS OF SUBSCRIPTION 


Five dollars annually in advance : single copies, 15 
cents. changes of address and adver- 
tisements should be sent to ScrENncE, 41 North Queen 
Street, Lancaster, Pa., or Sub-station 84, New York, 
or Garrison, N. ¥. 


Scrence is sent free of c to members of the 
American Association for the Advancement of Science, 
except to members residing in foreign countries to 
whom a charge of $1.00 per annum for postage is 
made. Information in regard to the conditions of 
membership may be obtained from the permanent sec- 
retary, L. O. Howard, Smithsonian Institution, Wash- 
ington, D. C. 


ADVERTISING RATES 


$18 

Preferred position..................... 27 

Outside cover 36 

DISCOUNTS 
48 pp......... 40 per cent. 2 pp.....25 per cent. 


These discounts hold for space used within one year. 
Thus the cost of one page is $15 net whether used in 
one issue or in two or more issues within one year. 


The rates per insertion for space used within one 
year are : 


Forty- 

One Issue Two Twelve Eight 

$15.00 $13.50 $12.00 $10.80 
aiciediisialidadeemmaiaieal 8.10 7.50 6.30 5.63 

4.28 4.05 3.38 3.00 

2.25 2.14 1.88 1.58 
1.13 1.03 85 


An advertisement in ScrENCE reaches more com- 
pletely and directly than is possible in any other way 
the scientific men of the country, and those who are 
interested in science, including many men of wealth 
and influence. Scientific and educational books, sci- 
entific apparatus and supplies, scientific and educa- 
tional institutions and ainiels can be advertised in 
ScrENCcE to special advantage, and in the interests of 
its readers such advertisements are especially wanted. 
The cooperation of scientific men is requested in 
calling the attention of the publishers of their books, 
the makers of their instrumentsand the executivesof in- 
stitutions with which they are connected to the peculiar 
value of ScrENcE ag a medium for advertisements of 
ti.is character. 


Published every Friday by 


THE SCIENCE PRESS 
Lancaster, Pa. Garrison, N. Y. 
Sub-.Station 84: New York 


Document 


Box 


A thousand or 
more pamphlets and 


ALWAYS HANDY 


You might have every 
article published on a cer- 
tain subject, yet your collec- 
tion would prove valueless 
unless it was systematically 
for quick reference. 

ith a Document Box, 
like the above, you can have 
right at hand for immediate 
reference amy paper or doc- 
ument. Top is_ hinged 
about a third of the wa 
back or at any point Delied 


front hinged at bottom 
—giving a wide opening 
for the quick examination 
of all papers. Has a brass 
label holderand puil. Made 
of heavy cardboard, double 
thick on the sides, covered 
with glazed paper. Won’t 
warp or get out of shape. 

We make the file boxes 
used and recommended by 
Prof. Witmer Stone, Prin- 
cipal of The Philadelphia 
Academy of Natural 
Sciences. For the use of 
collectors we make Speci- 
men Trays, Display Cases, 
etc. For scientific purposes, 
we also make boxes of almost 
any size and shape to order. 


Write for prices and information ; 


about this branch of our business. 


Jesse Jones Paper Box Co. 
615-617 COMMERCE STREET > 


PHILADELPHIA 
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Books to be Noted for the Holidays 


BELLES LETTRES | ILLUSTRATED BOOKS 
The Eversley Edition of the _ Mrs. Ella Higginson’s Alaska 
An informal, picturesque description of a terri- 
Works of Tennyson tory increasingly of interest to both travelers 
Annotated by the Poet and edited by his Son. and readers. 
In six volumes. $9.00 net; carriage extra Fullyplllustrated. Cloth, $#.25 net ; by mail, $2.41 
De Libris (Prose and Verse) Mr. Clifton Johnson’s illustrated 
By Austin Dobson Highways and Byways of the 
| Characteriatically delightful essayson his favorite Pacific Coast 
topics among things literary, relieved by bits o Uniform with the chatt 
y volumes of informal 
verse. Cloth, er. 8vo, $1.50 net; by mail, $1.62 rambles written and Ailustrated by the author 
$ ® of ‘‘ Highways and Byways of the ssissipp 
| The Ladies’ Pageant Valley, ete. 
By E. V. Lucas Cloth, illustrated, $2.00 net; by mail, $2.16 


A collection of the best that has been written of | By John P. Jones, D.D. 


woman, real, ideal, grave or gay. ° 
Cloth, i6mo, $1.25 net ; by mail, $1.85 India Its Life and Thought 
. * , The book reveals an insight into the nature and 
Mr. Frederic Harrison s tendencies of the life of India to-day which would 
. have hardly been possible but for the thirty years 
Collected\ Essays 4 Vols of persona! observation which preceded it. 
Of these papers, selected by their author with Cloth, illustrated, $2.50 net ; by mail, $£.67 
autobiographical additions, fully two-thirds must 
be new to even his admirers in America. The Old World Travel Series 
Cloth, 12mo, th t, $7.00; t 
**Mediwval Towns’’ series does for cities. The 
Mr. Stephen Phillips Faust text is adequate, the illustrations in color beauti- 
am. By STEPHEN PHILLIPS (Author of ful. Now ready.— 
**Ulysses,’’ etc.) and J, COMYNS CARR, Al f ’ 
Cloth, 16mo, $1.25; by mail, $1.35 
wR IOV Venetia and Northern italy. By CecIL HEADLAM. 
NEW NOVELS Each, cloth, 25 plates in color, $2.50 net 
Mr. F. Marion Crawford’s | FOR YOUNGER READERS 
Mr. James Morgan’s narrative life of 
n exciting story o e finding and looting of a . > 
| ruby mine, and of its Jater consequences in the Abraham Lincoln: The Boy and the Man 
life of ‘‘ Fair Margaret.”’ Cloth, illustrated, $1.50 A straightforward story of what Lincoln did and 
. . what he became; the best means in ali American 
Miss Zona Gale’s delightful biography for character building. 


Cloth, illustrated, $1.50 


Friendship Village | 

is as alluring in its more homely way as her ex- Mr. Charles Major’s new story 

quisite stories of ‘‘The Loves of Pelleas and Uncle Tom Andy Bill 


Etarre’’ published last year. Cloth, 12mo, $1.50 
| ‘ A boys’ story of frontier adventure, of bears and 
Mr. H. G. Wells’s Indians and discovered treasure. 


j 
‘‘He unfolds a breathlessly interesting story of | The Rev. A. J. Church Ss rendering of 


war and adventure... again and again, absorb- The Aeneid for Boys and Girls 


ing as it is, the story brings the reader to a re- Uniform with the ‘Odyssey for Boys and Girls.” 


flective pause.’’— New York Tribune. ‘ 
, Iliustrated by Eric Pape. $1.50 | ete. With 12 plates in color, $1.50 


A d Egerton Castle’ Mr. S. R. Crockett’s new 
| Red Cap Adventures 


Further tales from Scott’s novels, uniform with 


The first novel by the authors of ‘‘ The Pride of “6 ” ; 
Jennico”’ since their “If Youth but Knew.”’ Red Cap Tales. With 16 plates in color, $1.75 

| Moth, $1.50 | Sir W. S. Gilbert's 

Mr. Alfred Ollivant’s new novel story of his popular light opera in 

| The Gentleman The Pinafore Picture Book 

A dashing story of adventure; as a story of mid- is a book for the little folks like the Peter Pan 
shipman life there has been nothing like it since Picture Book issued last year. 

Marryat’s * Peter Simple.” (Cloth, $1.50 Cloth, eg. 8vo, colored plates, $2.00 


64-66 Fifth Ave. 


“Yoliday Lat of Macmillan Company New York 
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The Astrophysical Journal 


An International Review of Spectroscopy 


and Astronomical Physics 


Edited by George E. Hale and Edwin B. Frost, with the collaboration of J. S. 
Ames, A. Bélopolsky, W. W. Campbell, Henry Crew, N. C. Dunér, C. Fabry, C. 
S. Hastings, William Huggins, H. Kayser, A. A. Michelson, Ernest F. Nichols, A. 
Pérot, E. C. Pickering, A. Riccd, C. Runge, Arthur Schuster, and F. L. O. Wadsworth. 


The Astrophysical Journal, an international review of spectroscopy and astronomical physics, 
is the only publication in the world devoted to this department of astronomy, in which so great 
progress has been made in recent years, and to which the name ‘“‘the new astronomy’’ is often 
applied. It publishes in English original contributions from investigators in all parts of the world, 
together with translations of important papers communicated to foreign learned societies which 
would be inaccessible to most of its readers. Special attention is given to having its illustrations 
represent the highest quality of engraving available, and in this respect it is unexcelled among 
scientific publications. The Journal is the medium of publication of the astrophysical researches 
made at Yerkes Observatory, and at the newly established Solar Observatory of the Carnegie Insti- 
tution ; and all important astrophysical results obtained at the Lick Observatory are found in its 
pages. Itcontains a department of reviews, in which all books within its field receive critical notice. 


Issued monthly except February and August. $4.00 a year ; single copies 50 
cents. Foreign postage 62 cents. 


The Botanical Gazette 


A Monthly Review of Botanical Science 
Editors : John M. Coulter and Charles R. Barnes. 


The Botanical Gazette is the leading American journal of botany, and its contents therefore 
represent the most recent advances in this science. The changes in the subject are now so rapid 
that the most recent textbooks must of necessity lag far behind. For this reason, the latest information 
in reference to important botanical subjects should be available to all students and teachers of 
botany. In addition to its original papers, which represent the best work in America, a special 
feature in the Botanical Gazette is ius department of ‘‘ Notes for Students,’’ in which all the 
important botanical work in the world is reviewed each month; so that the journal gives a com- 
plete monthly record ‘in brief of botanical progress. 


Issued monthly. $7.00a year ; single copies 75 cents. Foreign postage 84 cents. 


The Journal of Geology 


A Semi-Quarterly Magazine of Geology and Related Sciences 


Editors : T. C. Chamberlin, in General Charge, R. D. Salisbury, J. P. Iddings, 
Stuart Weller, R. A. F. Penrose, Jr., C. R. Van Hise, W. H. Holmes, S. W. 
Williston. Associate Editors: Sir Archibald Geikie, H. Rosenbusch, Charles 
Barrois, Albrecht Penck, Hans Reusch, Gerard De Geer, C. K. Gilbert, H. S. 
Williams, C. D. Walcott, J. C. Branner, W. B. Clark, O. A. Derby, T. W. E. David. 


While cultivating all geological fields, the Journal of Geology is recognized as the foremost 
medium in English for the presentation of advanced views on the basal and philosophic phases of 
geology and related sciences. It is the special organ of the new cosmogony and of the funda- 
mental revisions of current doctrine that grow out of it. The Journal also makes a specialty of 
advanced and critical methods of geological investigation and interpretation. While American 
in some special sense, it is also cosmopolitan. It has recently published papers relating to the 
geology of Europe, Asia, Africa, South America, Iceland, New Zealand, and the Falkland Islands. 
As a pronounced evolution of new views is in progress and is likely to grow in importance, the 
Journal will become more and more indispensable to every progressive geologist. 


$3.00 a year ; single copies 50 cents. Foreign postage 53 cents. 
Address Dept. 62 


THE UNIVERSITY OF CHICAGO PRESS 


CHICAGO NEW YORK William Wesley & Son, London 
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EXCESS CHARGE ELIMINATED 
FROM LIFE INSURANCE 


The Present Management of ‘‘ THE WASHINGTON LIFE”’ has 


proven two things: 
1. That a Company can make a clean, healthy growth in assets; and 
2. By a low expense ratio, reduce the premium to the minimum. 


It is issuing policies to people who want insurance for the sake of Insurance. 


Every figure in policy Guaranteed as provided by the Standard Forms of 
the State. 

To the salaried man the Policies of the ‘* Washington”’ afford Protection 
for his dependents at the lowest rates. The real cost is not dependent 
upon so-called ‘‘dividends,” to secure which an increased rate is charged. 


Correspond with 


W. C. BALDWIN, President 


The Washington Life Insurance Company 
141 BROADWAY, NEW YORK 


ARCHIVES OF PSYCHOLOGY 


The subscription price is five dollars a volume, containing between six and seven hundred pages. 
The numbers so far issued are as follows : 


The Psychology of Mentally Deficient Children: Naomi NorswortTHy. $1.00. 
On the Functions of the Cerebrum: The Frontal Lobes. SHEPHERD IVORY FRANZ. 5O cents. 
Empirical Studies in the Theory of Measurements; Epwarp L. THORNDIKE. 50 cents. 
Rhythm as a Distinguishing Characteristic of Prose Style: ABRAM LipsKy. 50 cents. 

The Field of Distinct Vision: W, C. RugpicER. 70 cents. 

The Influence of Bodily Position on Mental Activities: ELuzr E. Jones. 50 cents. 

A Statistical Study of Literary Merit: Frepsrick LYMAN WELIS. 30 cents. 

The Relation between the Magnitude of the Stimulus and the time of Reaction: SVEN FROEBERG. 35 cents. 
The Perceptual Factors im Reading: PrRaNncis MaRION HAMILTON. 50 cents. 

Time in English Verse Rhythm: WaRgNER Brown. 70 cents. 

The Hearing of Primitive Peoples: Franx G. BRUNER. $1.00. 


This series is a continuation of the psychological part of the Archives of Philosophy, Psychology and Scientific 
Methods, of which one volume was issued, comprising the following numbers : 


Measurements of Twins: Epwarp L. THORNDIKE. 50 cents. 

Avenarius and the Standpoint of Pure Experience: WENDELL T. BusH. 75 cents. 
The Psychology of Association: Fsiak ARNOLD. 50 cents. 

The Psychology of Reading: WaLT#x DEARBORN. $1.00. 

The Meaurements of Variable Quantities : Franz Boag. 50 cents. 

Linguistic Lapses: FREDERIO LYMAN WELIS. $1.00. 


The Diurnal Course of Efficiency: Hewarp D. MarsH. 90 cents. 
The Time of Perception as a Measure of Differences in Sensations: VIVIAN ALLEN CHARLES HENMON. 60 cents. 


ARCHIVES OF PSYCHOLOGY 
New York City 


Sub-station 84, 
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